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INTRODUCTION TO THE MODEL 29 COURSE 

GENERAL 

In introducing you to the Teletyps Maintenance School Cat, 
you should know that this school is now cperating its courses in 
package courses, affording the students with either an eight week 
course in the Model 14/15/49 sourse or an sight week course in the 
Model 28A/ASR, When a student is received for both courses, he 
first receives the Model 14/15/18 course and upon graduating from 
this course he immediately commences the Msdel 28A/ASR course the 
following Menday morning, 

The Medel 14/15/19 course is organized in three major phases 
of learning, (1) Orientation (2) Adjustments (3) Trouble Shooting. 
The first. two phases, the orientation and adjustments, are 

taught in steps which covers a major unit at a time, that is the 
orientation which teaches the nomenclature, theory of operation, 
both electrical and mechanical, and precautions necessary to prevent. 
harm to the repairman and to the equipment, Then the student makes 
the required adjustments of the major unit where he is graded on 

his ability to properly adjust the unit, This sequence will be 
followed unit by unit until the entire machine has been taught and 
adjusted, When the two phases have been completed, then the student, 
using the same machine that. he adjusted, will go into the third and 
final phase which is trouble shooting and completes the eight week 


eourse of instruction, 


TNTRODUCTION TO TRE MODEL, 19/15/14 SQURSE 


The "package" courses now offered by the Teletype Maintenance Schoel 


fed inelude an 8-week Model 19/15/14 course, an 8 week Model 28/ASR course and 


& lé-week combination of both courses, Students received for the combination 


course first complete the Model 19/15/14 course and foliowing graduation 
commence the Modei 28/ASR course the following Menday morning. 
The Medel 19/15/14 course is presented in three major phases of 


learnings > Orientation 


1 

2, Adjustments 

3, Troubleshooting 
The orientation consists of the the nemenclature, the theory of 
operation (mechanical and electrical),and the safety precautions necessary 
tu prevent harm to the repairman or equipment. This ig taught in steps 
covering one major unit. at a time and the student is graded by weekly tests. 
Upon completion of the orientation of a major unit the student 


makes the required adjustments on that major unit and is graded as ts his 


ability to properly adjust that unit, The sequence of"orientation" and 


‘adjust'%s followed,unit by unit,until the entire machine is taught and 
adjusted. At that time the student, using the same machine he has adjusted, 
enters the Troubleshooting Phase, Here the student is required to demonstrate 
his knowledge of the machine by Locating and repairing a minimum of 40, 
mechanical and electrical "troubles" introduced on the machine by the 
instructors, Grading for this phase is determined by the time required for 
the student to analyze the symptoms, locate the trouble and correctly 
identify the parts concerned, 

In compiling this study guide, every effort has been made to 
follow, as closely as possible, the same order ef subject matter taught 
42 the classroom. 
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L, Yh. Model 139 


sion and recephia 


of typew.itten messages over a direct wire circuit or a radio teletype 


- 


eirecuit. In this school we are, for teseht 


poses, more concerned with 


direct wire circuits. 


"here are two main types ef direck wore 


A, SIMPLEX: 


Two or more sets may be used om a singh pair of wires, with any 


GONE of the machines sending at a time, 


iission ia received by ali. 
printers in the circuit incl ding the sender’s tage printer. 
B. DUPLEX 3 


Swo machines are used at each of hwo statis 


mg. With this type elreuit 
beth stations can transmit simultanecusiy. Normally, a Model 19 is used tor 


transmitting equipment at each station with a Model 15 (RECEIVE 0 


used for receiving. This typea of circuit requires two pairs of wires, 

The normal speed cf the Navy Veletype cicutis, asthe the Model 19 
and 15 machines fis 368 operations ver minutes (approximately 61 word per minute) 
although they are capable of 75 word per minute by chamging the gear ratio of 
et the motar pinion and the mainshaft gear, Faciifbies are provided on the 


Mode! 19 for either direct keyboard cr tane transmissions, 


x 


be BASE UNLT 
A. Uhe base unit is used for supporting the printer (typing) unit, motor 


wait, pexrforater transmitter unit, line relay hase and to provide terminal 
wennections for the various elactricad cireuits. A motor control relay is aise 


mounted on the base for use with electrical mator arop. 
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2. PERFORATOR TRANSMITTER UNIT 
The perforator transmitter is mounted in the base unit from the front 
and is fastened with two thumb screws. All electrical connections are 
made through slip connectors making removal of the unit convenient for 
maintenance personnel. The perforator transmitter operates in conjunct- 
ion with associated units as follows: 
A. Transmits directly from the keyboard transmitter contacts to the 
Line. (Keyboard) 
B. Transmits directly from the keyboard transmitter contacts to the 
Line and simultaneously perforates a tape. (Keyboard and Tape) 
C. Perforating a tape using the character counter without transmitt- 
ing to the line (TAPE) 


3. PRINTER UNIT 


The page printer is the unit which includes the selecting and printing 
mechanisms for translating electrical code impulses into typewritten copy, 
and others that perform such functions as spacing, line feeding and 
carriage return. Printer units are identical in the Model 19 and Model 
15 Teletype Sets. 

4. TRANSMITTER DISTRIBUTOR UNIT 

The transmitter distributor (TD) and its base is mounted on the table 
to the left of the printer unit. The TD is connected thru slip connectors 
to its base making it easy to remove for servicing. The TD is a motor driven 
device that translates the code,perforated ima tape,into electrical 
impulses ,and transmits the impulses to receiving stations. The tape may 


be perforated by any of several models of teletype perforating or reperf- 


orating machines. 
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5. MOTOR UNIT 
The Model 19 and 15 Telet ;pewriters are equipped witt. e’tle. of two 
types of motors. 
A. SERIES GOVERNED MOTOR 
The series-governed motor is equ’ pped with the feature o° being .::.pable 
of eperating on either AC or DC cur:ent. These motors have a overnor ~’.eel 
that gives the operator control of motor -peed. For this reeson the :eries 
goverr..d mote. is particulerly desireable where line voltages are unst-ble. 
B. :'¥NCHRO..OUS MOTOR 
The synchronous motor is an AC motur that will operate aw ite designed 
: peed without being adjusted. This typ. of motor requires a steady lin- 
yo.tege. 
6. TABLE (XiT-116) 

The XRT-116 table is designed to han ly th» major uaits of the Med 19 
tel«type equipme..t. It provides space on t e table for the printer base unit 
snd the TD unit . Th..e unit. are connected to the table service assembly 
iaeaced cevoss the rea. of the table. At t . lower right-hand corner in the 
re-r of the table is : service assembly use to connect the reperforator into 
the: system for produci.g tape from the circu’.t. On this service assembly there 
«re ilso previsions mae to wire in two external lines to a line switching key 
whic’. enables the ope... tor to switch to eithsr of the external lines or to a 
local test position f.r servicing tie machin. without effecting the external 
circuits. 

The tuble also provides a shelf for mouriting a rectifier in the lower 


left rear of the t: bl... 
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7. RECTIFIER (REC-30) 

The Model REG-30 rectifier power unit is designed to provide filtered 
DC current suitable for the operation of teletype signal circuits and to 
provide the proper AC voltage for the operation of series governed motors 
when connected to AC sources of various voltages and frequencies. The 
input requirements and the output ratings are as follows; 


INPUT: 95, 105, 115, 125, 210, 230 and 250 voits. 
25, 40, 50 and 60 cycles, single-phase AC. 


OUTPUT: 0.9 Amperes at 120 VDC. (No-ioad voltage not to exceed 130 V) 
AC at suitable voltage for the operation of 3 series-governed 
motors at frequencies of 25, 40, 50 or 60 cycles. 

The REC-30 power unit is designed for use in tropical climates and 


is furnished complete with cover, terminal panels, cords and plugs for 


both AC and DC input and output connections. 
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POPER METHODS OF DISASSEMBLING, REASSEMBL.ING AND PRECAUTIONS To BE TAKEN 
BY REPAIRMAN OF THE MODEL 19 TELETYPE EQUIPMENT . 


1. In removing the cover unit from the Mod 19 care :hould be txken 
not to mutilate the SEND-RECEIVE-B2=AK contacts. After removing the platen 
crank, using both hands,lift t:e cover straight up until it cleass the 
printer. When replacing the cover,align the guide rails with the guide 
screws and carefully let it straight down. 

2. TYPING UNIT: 

To remove the typing unit, face the front of the unit, with the 
right hand grasp the flat projection on the upper portion of the right 
side frame, Place the lefi thumb over the left end of the fronit carriage 
“rack and the Left index finger should grip the left-hand casting of the 
~ame frame. Place the thre: remaining fingers of the left hand under the 
extreme lower front corn:r of tie casting. Lift and moe carefully avoiding 
envy undue stre.is that might dis .urb adjustments, 

Wher, replacing the cypi.g unit on the base, hold the unit so that | 
when the left side is resting on the base the main shaft gear will be just 
ready to mesh with the moter pinion gear, Make certain the typing unit 
is properly :.eated on the locating studs of the base, 

The typing «nit is hel to the bsse unit by three thumb-screws. 

AL: .AYS SECURE THE THUMB-SCREWS WHEN CPERATING THE TYPING UNIT UNDER POWER. 
When working on the typing unit it should be placed in one of thvee positions: 

a. In an upright position. 

b. Un its back, giving access to the lower mechanisi. 

c, On its right side when wo:-ki.g on the selector urit. 

Any positio. other than the thre: mentioned above is apt to cause SEV:RE 


DAMAGE TO THE MACHINE. 


continue: 


REMOVAL OF THE TYPEBAR CARRIAGE FROM THE PRINTER UNMET 

With the typing uit resting on its base (or in its up-right pesition 
on the werk bench) operate “he carriage return lock bar «nd move the 
carriage to the extreme right. “perate the dashpot lever, locking the 
carriage in this position. Holcéing the carriage return spring drum 
so tne spring cannot unwind, unhook the draw strap from the carriage 
and hook the eyelet of the draw strap on the margin bell hammer spring 
post. ove the rigit margin adjusting screw ts tne rear. Operate 
the carriage return lock ber again und remove the carriage by sliding 
it off to tne right. 
REPLACING THE TYPEBAR CARRIAGE UN THE TYPING UNIT 

Shift the platen tc FIGURES position and rotate the main shaft 
until the printing bail is in the rear position. Then move the right 
margin adjusting screw arm on the carriage to the rear so it is 
approximately 45 cegvees from vertical. Hold the carriage in the right 
hand and rest the front carriage support roller on the right end of the 
front carriage treck making sure the carriage guice screw engages the 
silet in the carriage track. Move the carriage slowly to the left until 
the rear carsiuge support roiler rests on the wpper track. Operete the 
earzriage return lock bar anc move the pull bar bail to its rearmost 
position by pushing the visht pull bar bail roller with the right thumb. 
Move the carrizge farther to the leit, making sure the bell cranks engage 
their respective vanes and the right front carriage support roller and 
guide screw properly engage the front carriage track and also that the 


pull bar bail plunger roller is between the printing bail blades. 


continue i 
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REPLACING THE TYPEBAR CARRIAGE (CONTINUED) 

When the carriage has been moves far enough to the left to permit 
the right margin adjusting screw to clear the spacing stop lever, 
restore the right margin adjusting screw arm to its normal vertical 
position, then shift the carriage to its extreme right position and 
lock it into place by operating the dashpot lever. Again holding 
the carriage return spring drum so the spring cannot unwind, unhook 
the draw strap eyelet from the margin bell hammer post and hook it 
over its mounting post on the carriage. Operate the carriage return 
lock bar to permit the carriage to return to its extreme left positton. 
3. PERFORATOR TRANSMITTER UNIT 

The perforator transmitter is mounted on two slide rails in the 
base unit. Plates mounted on the right and left sides of the 
perforator go under the rails, The perforator unit is held in place 
by two thumb screws. 

To remove, loosen the thumb screws and slide the perforator 
transmitter from the base unit. 

To replace, slide the unit in place slowly rotating the motor fly 
wheel back and forth to mesh the transmitter unit gear 
properly with the gear on the typing unit. Then tighten the thumb 
screws. 

CAUTION: When mounting the transmitter unit to the base unit,be very 
careful not to jam the fiber gear on the transmitter unit against the 


steel gear on the main shaft of the typing unit. 
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4. TRANSMITTER DISTRIBUTOR UNIT (TD) 

When removing the TD from the Model 19 table an preparing the unit for 
servicing, lift the front end of the TD enough to clear the Stop Post 
sttached at the front of the slide rails and pull forward until the TD 
clears the Slip Connectors. Then the TD can be lifted off the base and 
placed on any flat surface work bench, For servicing remove the following 
pcrts: Distributor Cover, Tape Transmitter Snap Panel and the TD Base Plate. 
CAUTION: DO NOT rotate the Distributor Shaft in a COUNTERCLOCKWISE direction 
as viewed from above as this will mutilate the Distributor Brushes. A 
precaution that can be taken to avoid damage to the brushes is to loosen 


the brush holder clamp screw and turn the brush holder until the brushes 


are lifted from the comnutator . 


5. RECTIFIER (REC~-30) 

The REC~30 is the recommen ed rectifier for use with the Model 19 
Teletype Set and is located on the rear shelf of the table. All connections 
are made to the table service assembly by means of plugs and sockets. 
CAUTION: ALWAYS THROW THE TOGGLE SWITCH TO THE OFF POSITION BEFORE OPENING 

THE HINGED DOOR OF THE RECTIFIER COVER, THE POTENTIAL ON THE 
SECONDARY OF THE TRANSFORME:. I° 4.0 VOLTS. DO NOT MAKE ADJUSTMENTS OR 
CHANGE TUBES WHILE THE UNIT IS UNDER POWER. 
6. LUBRICATION: 

The machine is ready for lubrication after being thoroughly cleaned and 
the cleaning fluid has been removed from the parts. For.specific points of 
lubrication refer to the Teletype Corp. Bulletins on adjustments and the 
Teletype Corp. Specifications S-5288 on lubrication. The following general 
instructions are extracts from these bulletins. 


continued 
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6, LUBRICATION (CONTINUED} 


Apply just the amount of lubricsent sutficie 


103 

a 

oe 
ny 


for ¢ach purpose, 
The wiping off of excess oli or grease tends to werk cirt and grit into 
bearing surfaces, 

The Teletype Corp. specifies the use ex KS 7470 ef. and KS 7471 grease 
in lubrication procedures. These matertals are generally available at 
teletype repair facilities but lack of these should in ne way interfere 
with routine maintenance. Any good grade or medium cap grease and good 
guality SAE-10 non-paraffin base automebile crankesse ofl are satisfactory 
substitutes. Typewriter and "3-in-l" oils do not have sufficient bedy 
for teletype requirements and should not be used. 

The Teletype Corp. Instructions show three types of iubrications, ofl, 
grease, and oil-grease-oil. The term oil~grease-oil simply means to apply 
oil, then grease, then oil, in that order, to a specified location or part. 

The most convenient oil can to use is one having a curved three-inch 
spout. Grease can be applied with a tocthnick, serewdriver blade or a 
similar instrument. 

Lubricate small parts with a single drep of cil. Two or three drops 
are sufficient at any point. Oil cups should be filled without overflowing. 
One stroke of grease gun plunger should supply sufficient grease for any 
point. New felt washers and wicks should be saturated in of Ll then squeezed 
by hand to remove excess 3il. 

After lubrication the Selector Magnet Armature, the Selector Magnet Cores 
and the Armature front and back Stops should be cleaned by drawing a good 


grade of bond paper between the adjacent surface as they are held together. 
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DEFINITIONS OF BAST. ELECTRICAL Th RMS a 


- A movement of elections thru a conductor from a NEGATIVE 
to a more POSITIVE source. 


{ asd Current is measured in units that express the cuantity of 
electrons that pass a given point in one seconi. ,. 

f be? Six and one-third billion billions (6.24 X 10h) of electrons 
make ore COULOMB. 


( ©.) When one Coulomb of current pas#és5 a given point in one 
second we can say ve have one AMPERE of current flowing. 
C53 The unit of current flow is the AMPERE, commonly referred 


to as the “AMP” and is written as "A” (i.e. 20A) and appears 
in formula as "7". 


LULTAGE =~ The force or pressure that makes current flow -ELECTROMOTIVE 
= ORCE, 


{ aod Alse termed POTENTIAL DIFFERENCE (Voltage, Electromotive Force, 
EMF, Potential Difference 2i1 have the same meaning) 
ies i electrical pressure setween two points 
RENCE or VOLTAGE between the two points. 
{ ¢.) You can not correctly say that one point in a circuit has so 
many VOLTS. if there is a potential difference it should be described 
as so much voltage at that point in respect to another point or 
ground, 
ao The wilt of EMF or pressure is the VOLT abbreviated as "Vy" 
ani appearing in electrical formulas as "E", 


a 


GONDEG OR - Any material that allows current to flow. The ability of a 
material to cenduct current varies as to its composition. Copper, 
siiver, gold are excellent conductors, while glass, wood, rubber 
ete are poor conductors, 


RESTSTANCE - is the opposition to current flow. Resistance is measured 
tn OMS, abbreviatec and used in formulas as "R" and written as 
he {omega sign) (i.e. 3086s ). 


INSULATOR - 4 material having a vary high resistance to current flow. 
(Glass, porcelain, bakelite etc). There is no perfect insulator 


as a high enough voltage can break down any insulator known. 
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SUBJECT: DE: INITION OF BAS?C ELECTRICAL TERMS (CONT'D) 


6. 


10. 


11. 


COMPLETE ©2RCUTT 


A complete path for cur:ent to flow, starting from a Negative 
(source) thrrugh th load and back te - Positive potenttal 
(source). 


OPEN CIRCUIT 


An open or a ‘-reak in the circuit se that there is no 
longer complete path fer wurrent to flow from source through 
the load and back to source 


SHORT CIRCUIT 
A short cut for the ccrrent to Flow through, bypassing part 
or all of the lead, often burni g out fuses, resistors, ete 
There are unintentional shorts, usuall. causing damage to 
equipment. There are also intentional shorts which we use in 
teletype equipment: to di-able certain cireuits or positions of 
circuits. 


SERIES CTRCULT 


A circuit with oniy one path for current flow, from the 
source through the load and back to the source. A break in any 
portion of a series circuit stops all current flow. 


PARALLEL CIRCUIT 


A circuit with two or more paths for current flow, from the 
source, through the load. and back to the source. A break in one 
of the p ths will diable that load only and the current wiil con- 
tinue flowing through the p ths that remain intact. 


ELEC TRO-MAGNET 
An electro-magnet is constructed by wrapping turns of wire 


around a soft iron core and passing current through the wire. 

The iron core wiil remain magnetized as long as current is ftlowing 
through the wire. When the current is stopped the tron core 
demagnetizes. 


perme tems meee cee meet mm ces me, 
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SUBJECT: BASIC ELECTRICITY & OHM'S LAW 


Ohm's law explains the relatio-ship of VOLTAGE, CURRENT and RESISTANCE 
in any electrical circuit. ‘It psovides mathematical formulas that help 
solve electrical problems. If any TWO of the electrical quantities of 
VOLTAGE, CURRENT or RESISTANCE are known, the THIRD or UNKNOWN quantity 
can he easily determined. 


To understand the electrical ciscuits of the Model 19 Tel:i:ype, a repair- 
man musi be familiar with the wey current will flow in a circuit, and with 
the smount of current that will flow. 


A repairman must know how to check electrical circuits with a 'MULTIMETER' 
(which is an electrical measuring instrument that can be set up to measure 
CURRENT FLOW, VOLTAGE or RESISTANCE). To use « multimeter, you must be 
able ts determine or estimate how MUCH current, voltage or resistance you 
should have in any part of a circuit. When you apply the meter to the 
circuit, it will either give you a reading that is correct and what you 
estimated it to be (indicating that nothing is apparently wrong in that 
part of the circuit) or it will give you a precise clue as to exactly 
what is wrong with the circuit, whether it is a short, open or an exces- 
sively high or low voltage, cur-ent or resistance, 


With this knowledge, a repairman can q:ickly locate electrical troubles, 
and effect rapid and intelligent repairs to any electrical circuit. 


Ohm's law will be considered as it applies to circuit in the following 
sequence: 

1. Rules that apply to ANY electrical circuit. 

2. Rules that apply to SERIES circuits only. 

3. Rules that apply to PARALLEL circuits only 

4. Rules that apply to SERIES-PARALLEL circuits. 


RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT 


1. In any electrical circuit, the CURRENT is DIRECTLY PROPORTIONAL TO 
THE VOLTAGE. 
This means: If the voltage is increased, the amount of current 
that flows will increase. 
If the voltage is decreased, the amount of current 
flows will decrease. 


2. In any electrical circuit, the CURRENT is INVERSELY PROPORTIONAL 
TO THE RESISTANCE, 
This means: If the resistance is increased, the amount of 
current that flows will decrease. 
If the resistance is decreased, the amount of 
current that flows will increase. 
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SUBJECT: RULES THAT APPLY Ti; NY ULECTRICAL CIRCUIT (CONT'D) 


3,. The voltas2 »f a cireuit is determinec by the source. 

This meaxs: A change in the RESTSTANCE or CURRFNT will “ave no 
effect on the volt:-e being supplicd to the cirenit. 
Tie source of volta.6 im = ciscevit, whether it is a 
rettery, generator, or . rectificr continues toe 
suppiy the velt-gs: for whic’. it is cesignec., To 
chanes this voltage. wou tues actually repiace tre 
generutor or battery wit. one o: a higher or lover 
output. 


4. The resistaice cf a circuit is detcermine. by it's own make-up. 
This means: Chansing the voltages =r the crrre:t will have «o 
effect o the -esis’ance of « circvit. The resis~ 
tence “alu: of a "veoistor o» cthey electrical 
device iv ‘suilt-/n" whe: it ~as mauufscztured, ana 
will not «ange. 


APPLICATION OF THE RULES: 
The first two rules explained <1e re‘ationship of cuirent, voltage 


and resistance. The riles ce: bs expressed matiiematically by the 
following fermula: 


SOLTACE nope. Rea: (UXRENT IS EQUAL TO THE 
RESTSTANcE — CURENT VO.TACE DIVIDED BY THE 
RESIS TANCE, 


In actual practice, sumbol: saré use’ in chm’s lew formula instead of 
the full name of the electric. quantity. The symbol "I" is used for 
CURRENT. The sympol “%" is usec for VOLTAGE. The symbol "R’ is used 
for RESISTANCE, 


Read: IL equals E over R, but it 
still means; the current 
equals the voltage divided 
by the resistance. 


aang Di 


E 
R 


If we know the voltage and the resistence of a circuit, this formula 
shows us how te fing ou: how much current will flow. 


Example: A circuit is teing supplied with 120 volts and has « resistance 


of £0 ohxs. How such current will flow in the circuit? 


Solution: 1. Write the formula. 
2. Substitute the numerical value of the voltage for "E", 
and the «sumerival value of the resistance for "'R". 
3. Solve the forrula, 


, ae A Stap “ = 120 St. 3 Le 2 
Step l. I : steps, I= %0 Step 3, T= 


Answers 2 amperes of current will flow in che circuit. 
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SUBJECT: RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT'D) 


Remembering the formula will be easy, if you leam to use Ohm's "pie". 


Use your finger to cover up the quantity that you are trying to find. 
To find the voltage formula, cover up E. (I R) 


X 
To find the current formula, cover up IL. ( z ) 


To find the resistance, cover up R. ( 


H | ti 
—_ 


First Draw Your "PIE" 
Placing the E, T&R 
aS SHOWN.....-coeeescercoce 


TO FIND "E" (VOLTAGE) 
COVER THE "'E"....... 


TO FIND al (CURRENT) TO FIND 'R' (RESISTANCE) 
COVER THE "I" COVER THE ''R' 
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SUBJECT: RULES THAT APPLY TO ANY ELECTRICAL CIRCUIT (CONT'D) 


E . 
Using the same basic formula, I = R , mathematicians, by using «¢ 
_ process called “SOLVING F°R.E' have provided us with two more very 
useful formulas: 
ae @ < Read: E equals I times R, or voltage 
 E= TKR equals current times resistance. 


' Tf we kiow how muct. current is flowing in e circuit and how 
much resistence tne cizcuit has, this formula shows us how to 
find the :VOLTAGE. 


EXAMPLE: 2 circuit is ksown te have 100 otims resistance and an 
ammeter shows that 2 amps of current is flowing. How 
much voltage is the source applying? 


SOLUTISN: 1. Write out the forzulia E= IX2 

. 2. Substitute the numerical values for "I" and "R" in the 
. formula £ = 2 X 100 

,3. Solve the formula E = 200 


ANSWER: - 2803 volts of pressure is being applied by the source. 


R= ‘E - Read: R equals E divided by I or 
eat eee Tp “vesistance equals voltage 


divided by current. 


If we know how much voltage is being supplied to a circuit, 

and how much current is flowing in the circuit, this formula 

shows us how to find the TOTAL RESISTANCE of the circuit. 

EXAMPLE: .A circuit is powered by 2 12 volt battery. An ammeter 
indicates 3 amps of current. How much resistance does 
the circuit have? 


SOLUTEON: 1. Write out the formula x =% 
2. Substitute the numerical values for I and E in the 
formula R= 12 divided by 3 


- 3. Solve the formula R= 4 
. ANSWER: The circuit has 4 ohms of resistance in it. 


een en nee ee ee ee 


NOTES : 
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SUBJECT: RULES THAT APPLY TO THE SERIES CIRCUITS 


4. Series Circuit is one tiiat offers only one pati: fox the current to 
flow, from the source, through the load and beck to the source. When 
working ohm's law problems in series cizcuits tue following rules apply: 


1,” Current is the same in all parts of a series cireuit. If you 
measure the curxent flow in ¢ series cirecvit with an ammeter, no 
matter what part ef the circuit vov cpply the meter to, ft will 
read the same. 


2 The total resistance of a series circuit, is the SUM of the 
individual resistances. To determine the total resistance of a 
series circuit, add the value of each resistance. 


3. The total voltage of a series circuit, is the SUM of the 
individual voitege drops. 


Hach resistance of s circuit will “use up" some of the voltage being 
supplied by the s@usce. The amount used up by each resistance is called 
the "voltage drop of that tesistance, or the "IR' drop. The rule 
implies that the tetel veltage being supplied by the source, must be 
used up in the circudt. The "total voltage drop" of a circuit must be 
equal to the source. 


When solving for the values of any individual part of an ohms law 
problem for any type cifeuit, always use the values for the specific 
pert of the circuit in which you are working. 


_ APPLICATION OF THE RULES 


EXAMPLE : An ammeter inserted in the signal line circuit of a 
teletype loop reads 60 MA. How much current will flow 
through the line relay at each station on the line, if 
the loop consists of two stations? 


SGLUTION: Use rule #1 for series circuits. If 60MA is flowing in 
in any part of the teletype loop, the same current flows 
in all parts. 


ANSWER: 60 MA will flow through all line relays in the loop. 


een ene nn ne eee 
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SUBJECT: R'LES THAT Al'PLY TO THE SERIES CIRCULTS (CONT'D) 


EXAMPLE: What is the total resistance of a telety;e loop which 

consists of the following resistances. Two sets of 
selector magnets, each havin. a resistanc. of 210 o ms 
and one czvvent vesistor of 1580 obms? 


SOLUTION: Use rule #2 for a series circuit. Te formulc is: 
Re = Ry + Rg + Ry 
1. Write out the a:ove formula 
S, Substitrte t.e numerical values R, = "1 + 210 +150 
 &. Solve the foi ula “¢ = 200: 


ANSWER: The cizcuit has a total of 20.0 ohms resis ance. 


EXAMPLE: .\hot is the volta‘e drop of s:lector magnet «ving “10 ohms 
. sictance, and .0.0 .mps of current flowin: 


SOLUTION: 3 Ge: rule 73 fox a series cizec it 
“LL. Write ovt the formula 1 =2OXR 
=, Substitute nimericel valves E = .0.. X 220 
“3. Solve the formula E = 12.6 


ANSWER: The voltage dro: of t:e selecto. magnet is 12.° “olts. 
EXAMPLE: What is the output vultage of a rectitier tuect is forcin; 
2 6QO-MA thru a teletype loop having a total r:sista:ce of 

2000 ohms? 
SOLUTION: ‘ise the formule for findin= voltages 
ene ee: 1. Write out txe formula "=sIXR 
2, ‘ubstitute numerical valuz: E = .0°0 X 20 


3. Solve the formula E = 12: 


ANS::ER: > The output volti:ge of the vectifier is 120 volt. 


Pa.e l. 


SURIECT: eULES THAT APPLY TO PARALLEL CIRCUITS 


A Parallel Circuit, is ome that offers more than one path for the current “”y 
to flow. A group of razistors in parallel is called a "Parallel Network" " 
and each resistance is celled a "Branch" of the parallel network. A 

simple parallel circuit is shown below. 

Baa yeh st 


DBBancH 


int Sovree 

When working ohms law problems a parallel circuits, the following rules 
apply: 

1. The "totai current” in a parallel network, is the sum of the 
individual currents in each branch. This means: If a current of 10 Amps 
were flowing out of a scurce in the diagram above, when it reaches the 
parallel network, the current divides and part of it will flow through 
each branch. If you add together the current flowing through each 
branch, you will come up with the total current. The formula for total 
current is I, = 1, 4 1, 41, etc. 


2. The voitage is the same across all branches of a parallel network. 

This means: In the diagram above, the source voltage is impressed 

equally across the resistance of both branches. In any circuit, a 

parallel netwerk will eEep a certain amount of the source voltage, how- 

ever, each branch will also drop this same voltage. In effect, the source 

voltage in the diagram wiil be dropped twice, once across each branch, 

but this is the same voltage that is dropped by the entire parailel ) 
network. Mathematically the rule reads, E, = Ey £ Ep 4 E, etc. “a 


3. In & parallel network, the reciprocal of the total resistance is 
equal to the sum of the reciprocals of the individual resistances. This 
means: The total rasistance of a paraliel network is less than the 
resistance of the smallest branch. The reciprocal of any number is "1" 
divided ty that number, for example, the reciprocal of 10 is 1 divided 


by 10, OF pa 


The formula for the total resistance is: 


The formula is read: 1 over Ry equals 1 over Ry plus 1 over Ry plus 1 
over Ry plus 1 over R, CECK ine 


In cases where the branch resistances are equal in a parallel network, 
the total resistance of the network is arrived at by dividing one of pane 
resistances by the tstal number of branches. 
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SUBJECT: RUL’S THAT “PPLY Ti; PARALLEL CIRCUITS (CONT'D) 
APPLICATION OF RULES FOR PARALLEL CIRCUITS. 


In solving parsllel circuit probiems you will normally: 
1. Find the totul resista:ce of the parallel network. 
2. Substitute t.is total resistance as « single series 

resistance i» the circuit, in place of the parallel net- 

work, 
3. Solve the protles as if it were « simple series ohm's law 
example. 
You need not attempt to solve the problem in the order shown below. 
Remember, whe solving for an individual value for a specific part 
of a circuit, use oniy the values for that specific part of the 
cizcuit. 


n- 


Determine the following values for the circuit shown: 


SOLUTION: 


1. The total voltage must be equal to the source voltage. The. 
parallel network will drop all of the souree voltage, since it is 
the only resistance of the circuit. Therefore Et = 120 volts. 


2. To find Rt use the reciprocal formula. You know the total 
resistance will be less than the smallest resistance, or less than 
20 ohms. 

a. Write out the parallel resistance formula. 

b. Substitute the known values for the symbols in the formula. 

ec. Solve the formula. 


és 1: 1 Note: In order to perform the addition 
step a. i= a “hot #3 find the least common denominator, 
” (60 in this case) and change the 
fractions to common fractions. 


tep bb) 2 Jiylioil 
wore Rt "26 50 


Step «. 2 AtateE or Dias oS 
Both of the expressions 1 ¢ § are reciprocals. To find the 
actual value instead of fife re@Pprocal, simply invert the expression 


a 8 a ae Rt = 10 ohms 


SUBJECT: RULES THAT APPLY TO PARALLEL CIRC!ITS (CONT'D) 


APPLIC::TION OF RULES FOR PARALLEL CIRCUITS (CONT'D) 


Be To find current, use the formula I = z or I= ane or I= 12 amps. 


After we found the total resistance o” the circuit we treated the problem 
exactiy like a series probles, If necesse:y, redraw the circuit with one 
10 ohm resistor in place of the parallel network. 


Bes To fins the voltage across Rl, simpiy apply the rule “voltage is 


the same across all branches of a parallel network". Each branch drops 
the same voltage as the whole network, which in this case drops the whole 
source voltage, 120 volts. Therefere Ei = 120 Volts. : 
5. Same as above E2 = 120 voits 
6. Same as above E3 = 120 volts 
7. Ts find the current through RL, we know the resistance of Rl and 
we know the voitage across Rl. ‘To find Ii use the formula I1* kl Or 
i2 : 
Il = ae or Il = 6 amps. Note: We use specific values 


for R1 exclusively. 


To find I2, we use the same procedure as step 7: 


8. 
E2 z 
R2 = 12 or Iz = ou or 12 = 4 amps. 


9. To fins 13, use the same procedure as for steps 7 and 8: N 


13 = oe or I3 = a or 13 = 2 amps. 


Note: In step 3 we found that the totai current was 12 amps flowing out 


of the source, and in steps 7, 8, and 9 we found Il was 6 amps, I2 was 


4 amps, and 13 was 2 amps giving a total (It) of 12 amps. 


emma ea 
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SUBJECT: SOLVING SERIES PARALLEL PROBLEMS 


In this type of circuit, there are one or more resistors in series 
with a parallel network. All of the current tn the line will go 
throug the series resistors and «wivide in the parallel network. 


In solving this type of circuit problem, no new rules of ohms law 
are required. The rules you already know will have to be applied 
in the appropriate place. Basically, it is only required that you 
solve the problem in a logical procedure: 
l. Start with the parallel network, — 
2. Solve the total resistance of the network. 
3. Substitute the single value arrived at for the value of the 

parallel network. Redraw the circuit as a series circuit. 
4, Add the resistances as in a series circuit to find Rt. 
5. Apply ohms law to solve the rest of the problem using: 

a. ohms law for series circuit for Et and It and Rt 

b. ohms law for parallel circuits branch voltage drops 

and currents. 


APPLICATION OF SOLVING SERIES PARALLEL PROBLEMS 


1. Et 
2. Rt 
oo Te. 
4. El 
5. E2 
6. E3 m. 
7. E4 
8. E5 i 
9. Il 
10. I2 
ll. 13 
12. 14 
13. I5 
SOLUTION: 
1. The total voltage must be equal to the source voltage. 
2. Solve for total resistance. First find the value a the parallel 
network. , 1 1 1 1 
a. Write out the formula. Rt R2 + R3 + RA 


1_i 1 1 
b. Substitute numerical values Rt* Zo + 30 7 o 


: ee 2 1 
c. Find lowest common denominator. St" 30 A Zo + %o 


de +? 80 inverted, RE = $0 or 10 ohms 


e. Total resistance for parallel network is 10 ohms 
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“UBSECT: SOLVING SERIES PARALL£L PROBLEMS (CONT'D) 


PPLICATION Of SOLVING SERIES PARALLEL PROBLEMS (CONT'D) 


Su-s“itute this 40 ohas of -esistance for “he entire network, and you 
ave a series circuit vontainin: Rl of 18 ohms, the network resistance 
of 10 ohms and R5 of 12 ohms. The R. for the entire circuit is 40 ohms. 


3. The teval current is eu 


.. to t.e total voltage divided “y the 


tota. resis ance, Te = BS ane fogne se 

Re I I 3 amperes 
4. Voltage drop ot RL is equa” to the .: sunt through Ri times the 
resistance of Ri. EL * T3 & RI oy EL *®3 X 48 or SAV 
oy To find the voltage drop of R2, you: “now the resistance of the 


parallel network of which 82 is «= pavt, is 10 ohms. Also 3 amperes 
of current will flow through this 1° onms of resistance. E =» I XR or 
E = 3X 10 or £1 = 30 Voits _Note: The voltage drop across a parallel 
network is also dropped ac ‘oss eich branch of the network, therefore, 
é Volts will be the [R 


6. E3...see 5 above 
Te E4...see 5 above @ 
8. Voltage drop of R5 is acusl to the current through R5 times the 


resistance of R5. E5 = 15% R> or E5 = It X RS or E5 = 3 X 12 or 36V. 
Note: To check your IR drops te see if you have solved the problem 


correctl add the IR drops together and they should ual the 
source voltage. 54 F 36 [ 36 = 120 


9. The total curre:t of the circuit goes thru Rl and R5 so therefore, 
Il = It or 3 amps and also I5 = It or 3 amps. 


1S. The current throegh R2 is equal to the voltage across R2 divided 
by the resistance of B.. 12 «= 3 or 1.5 amps. 


1l. See 1Q above for soiving tor I3. 13 = ao or 1 amp. 


12, See 10 above for solving for I4. 14 «= 3 or .5 amp. 


To cieck the current through a parallel network, add the current 


flow through each branch; 1.5 Zi .5 - 3 amps. eS 


13. See # above for solving for 15. 


Note; 
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS 


Resistances in Series~Parallel 


This is how you break down complex circuits tofind the total resistances — 


Suppose your circuit consists of 

four resistors—R}, Ro, R3 and 

R4—connected as shown, and you 
want to find the total resistance 
of the circuit. 


First, the circuit is redrawn and 
the series branch resistors R3 
and Rg are combined by addition 
as an equivalent resistance R,. 


Rag = R3 + R4 


Next, the parallel combination of 
Rg and R, is combined (using the 
parallelresistance formula)as an 
equivalent resistance, Rp. 


R xR, 
Rb- ROR, 


The series resistor R, is added 
to the equivalent resistance 
Rp—of the parallel combination 
to find the total circuit resist- 
ance, Rt. 


Ry =R1 +Rp 


Rt = total resistance of series- 
parallel circuit, 


Rt = Total Resistance 


~ 
~ 


Rt 


Pase 
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DIRECT CURRENT SERIES-PARALLEL CIRCUITS 


Resistances in Series~Parallel 
More complicated circuits only require mure steps, not. any additional 


formulas. For example, the total resistance of a circuit consisting of 
nine resistors may be found as shown— 


1. Redraw the circuit. 


Rj 
ORIGINAL CIRCUIT . 
Rg 
R3 
R4 R5 Rg 
Rg 
Rg 
REDRAWN CIRCUIT: ad 
2. Combine the series branchre- 3. Combine the parallel resist- 
sistors R3, Rg and Rg. ances Rg and Ra. 
Ra =R3+RetR pi onde 


of 


FIVE UNIT TELETYPE CODE. - REV 2/61 


The teletype equipment you will be studying im this course consists cof 
a motor driven device designed for interchanging typewritten messages 
between two or more stations 

Each station must have a transmitting unit (Keyboard) and a receiving 
unit (Typing Unit). The transmitting unit converts the mechanical motion 
of striking a key, into electrical impulses of the five-unit code. The 
receiving unit transforms the electrical impulses it receives from the 
transmitting unit into mechanical motion to print a character, ring the 
signal bell, etc. 

The teletype communication channel~in our case wire- carries the 
impulses of the five unit code from one station to the other. 


TYPER SIGNAL LINE ( ryPER | 
KYBD _ . KYBD 7 
(Fig 1) “-——_+ 


1. The TRANSMITTING UNIT changes the mechanical motion of striking 
the keys into the electrical impulses of the teletype code. 


2. The RECEIVING UNIT changes electrical impulses back into mechanical 
motion to accomplish printing. 


or The SIGNAL LINE carries the electrical impulses from one staticn 
to the other. 


fhe teletype code is an electrical code of current and no current 
impulses. When there is current flowing between stations it is a 
MARKING impulse. When no current is flowing it is a SPACING impulse. 

A combination of MARKING (current) and SPACING (no current) impulses 
carry the intelligence from one station to the other. 

Each character or function is made up of seven (7) impulses. Only 
five (5) of these impulses carry intelligence. The other TWO impulses 
are used to maintain SYNCHRONIZATION between the sending and the receiv- 
machines. THESE TWO IMPULSES ARE CALLED THE START-STOP IMPULSES, 


3 
INTELLIGENCE IMPULSES, EITHER] MARK 


5 


Lt 22ms 22ms 22ms 22ms 22ms 22ms 31lms «#« 4163 ms .fotal Time 
“NG (Fig 


REMEMBER For EVERY character transmitted there will ALWAYS be a total 


of SEVEN impulses. They will always follow this sequence:: 


1. START impulse: Causes all receiving stations to be ready to receive 
the character that follows.(ALWAYS A SPACING IMPULSE. ) 

2. FIVE INTELLIGENCE impulses: A combination of MARKS and SPACES depend-~- 
ing on the character transmitted. 

3. STOP impulse: Iamediately following the FIVE intelligence impulses 
and is ALWAYS A MARKING IMPULSE 
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FIVE UNIT CODE (CONTINUED) 


it will regquixve 163 milliseconds (.163 seconds) ta send any one character a“ 
or function regardless of how fast the operator is typing. If he sends only one 3 
character a minute, that character will be transmitted and received by the 
receiving stations in 163 milliseconda. The part of the minute that the machines 
are not working they remsin in a MARKING condition which 1s acrualiy a cantinua- 
tion of the STOP impulse beyond its 31 mililive *. Y& the operater is typing 
368 operations per minute (the top limit of a 60 wore per minute machine) each 
character still takes 163 ms, but there is nw time lost between characters. In 
that case, immediately after the S2UP impulse of 31 milliseconds a START impulse 
is sent for the next character. {see Fig. 2, Page 23) 
If the teletype machine was being operated one character after another, with- 
out any loss of time between characters, it would send and receive 61.3 words-per- 
minute. The 61.3 words-per-minute is derived as follows : 


¥ 9 Se ae ae 
VPS Pacvly OAB 


Worcs per mimute would be “SE : ations divided by 6 or 61.3 WPM. 


the aifferent comsinaria 
make up the five units @#f tha 
code dla illustrated belies in Fi 
aacking and spacing impulses. 
4s with a typewrlter, the telatypewriter hac an upper and lewer case character 
for pen. key. With the teletypa in lower case, denrensing the ‘'R" key causes a on 
capital fa be printed. In the upper case, the figure "4" would be printed. By 3) 
udiag Q,We,i,., 8 ¥,091,0 and P in weper case we get the figures 1,2,3,4,5,6,7,8,9 and 
0; ving us 26 vetters, 16 mmmbers, as well as the functions of cartiiage return, 
sig well, line feed , etc. 


é8 BARKING aad SPACING 
agtes consists. (The 
eiiens of these 


hich @4ach ch 
2 different 


TELE ER CODE 
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FIVE UNIT CODE (CONTINUED) 
The following diagram illustrates the method of ccnnecting two stations 
together. Notice that all parts are connected in series. 


STATION AN STATION "BM" 
Transmitting Transmitting 
Contacts Contacts 


: (1 Magnets Magnets 
| | & 


= Selector Selector 
vw 
dees Signal 
-—-~é-£, ine->———- 
—— 


- 
| ree eee Enna __] 
—llI- ec 
ise Line rheostat 
Power Supplv (adj for .060 A) 


POWER SUPPLY: The power supply furnishes 120 VDC to the Line Circuit. The 
_ resistance in the line is adjusted for a current flow of 60 
milliamperes with a MARK on the Tine. 


TRANSMITTING CONTACTS: The transmitting contacts make up the electrical 
part of the keyboard or transmitting unit. There 
are six pairs of contacts wired in parallel with each other. If any one 
pair are closed the circuit is complete and current will flow through the 
loop. The transmitting contacts are controlled mechanically so only one 
pair can be closed at once, each in turn, from the rear forward. NOTE 
THAT ONE PAIR (REAR) OF CONTACTS ARE USED FOR BOTH THE START AND STOP 
IMPULSES AND ARE CALLED THE START-STOP CONTACTS. 
To begin a character, the START-STOP contacts open, the no-current 
ae readies all machines to receive the intelligence following. 22 
illiseconds later, the first intelligence contacts close (if a mark) or 
remain open (if a space). The 2nd, 3rd, 4th and 5th intelligence contacts 
follow in turn each remaining open or closing for 22 milliseconds. As the 
5th intelligence impulse ends the START-STOP CONTACTS CLOSE AND REMAIN 
CLOSED UNTIL ANOTHER CHARACTER IS TRANSMITTED. THEY WILL REMAIN CLOSED 
AT LEAST 31 MILLISECONDS. ; 
The STOP impulse allows the slower machines to "catch up". The START 
and STOP*impulses together keep the machines, in the loop, in synchroniz- 
ation. 


SELECTOR MAGNETS: The selector magnets are the heart of the receiving unit. 
When current flows through them they become strong magnets 

and attract the armature. When no current is through them, magnetism is last 

and the armature falls away. It is the movement of the armature, attracted 

to the magnets by a MARK (CURRENT) impulse, and falling away when a SPACE 

(NO CURRENT) impulse is received, that set up the trains of parts to mechani- 

cally print a character, 

Normal condition for the typing unit is MARKING (STOP CONTACTS CLOSED) . 
When a START (NO CURRENT) IMPULSE is received the magnets deenergize, the 
armature moves away from the magnet, triggering the receiving mechanism, 

Then as the 5 intelligence impulses are received, the armature is either 
attracted or moves away for 22 milliseconds for each impulse setting up 
mechanical action for each impulse and on completion of the 5th impulse the 
character is printed. At that time, the STOP IMPULSE (CURRENT) is received, 
energizing the magnets, attracting the armature to them, stopping any further 
mechanical action of the receiving mechanism. The machine remains idle 
(RUNNING CLOSED) awaiting the triggering action of the next START impulse. 
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SUBJECT: MAIN SHAFT ASSEMBLY 


GENE RAL: Tike power to operate the MAIN SHAFT ASSEMBLY comes from 

a MOTOR UNIT mour:ted on the BASE UNIT. The motor drives 
the main shart assembly waish stv ie: power to all ths mechsnically 
operates parts. Motion for se*ting up the -ele=tiovs ard fer ‘he 
performance of ali functions is de:ive: fro. cams ..nd geat. me nated 
on the main shaft. 

The main shaft assemb.y is mountée« ir. *:e lower cen-ez of <7 
PRINTER UNIT and is geared th-u the “2.7 SisFT FIBRE GEA® to a “TERL 
PINION GEAR en the MOTOR SHAFT. 

The SELECTOR CAM SLEEVE is fitts< over the end of the m:i*~ shaft 
and is pate thru the medium of a FRICTION CLUTCH, formed b. jwe 
aad Pens stee RecA each separated by 

‘E-GAM (which provides motion for all other functions: 
of a typing unit except selecring and spacing) is driven vy a 
POSITIVE CLUTCH consisting of a driving member and «. driven s«mber. 

The TRANSMITTING SHAFT DRIVING GEAR, nezr the right end of the 

shaft, drives the KEYBOARD “RANSMITTING CAM SYLINDER. 


See following pages for tse component parts and their operation. 


“-LEEVES ON THE MAIN SHAFT 
1. Selector cam sleeve 
2. Main bail cam sieeve 
3. Spacing sleeve 


PARTS THAT TURN ALL THE TIME 

Ll. Main shaft gear 

2 Transmitting shaft driving gear 

3. Main shaft clutch driving member 

4. Driving members cf all friction clutches 


.aeee..ee+POWER LAW FOR THE MODE! 19 PRINTER .............000. seeees 


"Power is <erived irem cams and gears on the main shaft and springs 
throughout the machine". 


mcm rm em em mem Mee aman meme em 


N?TES : 
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SUBJECT: DESCRIPTION AND NOMENCLATURE OF PARTS MOUNTED ON THE MAIN 
SHAFT OF THE MODEL 19, 


REF : Teletype Bulletin 144, Page 3, Fig. 36. 
Teletype Bulletin 1094, Page 3 


1, SELECTOR CAM SLEEVE . 

A. Mounted on the left end of the Main Shaft between two 
friction clutches. 

B. Stop arm and seven (7) cams. From left to right- 
(1) stop arm 
(2) locking cam 
(3) ist thru 5th selector cams 
(4) sixth cam 


2, MAIN SHAFT LEFT BEARING. 


A. Provides for proper support and mounting of shaft to typing unit. 
B. Allows friction-free rotation of the main shaft. 


3, MAIN SHAFT CLUTCH DRIVING MEMBER, 
A. Driving member of a positive action clutch 
B. Fastened to the main shaft by a tongue and groove arrangement 
C. Rotates with the main shaft 
D. Drives the main bail cam sleeve (when clutch is engaged) 


4. MAIN BATL CAM SLEEVE, . 

A. Mounted on the main shaft with positive action main shaft clutch 
on left end and friction clutch on right end 

B. Left to right, the parts are; 
(1) main shaft clutch driven member 
(2) clutch compression spring 
(3) printing bail cam 
(4) function bail cam 

C. Clutch driven member is spline connected to the main bail cam 
sieeve and the friction clutch driven member is spline connected 
to the main bail cam sleeve 

D. Rotates only when the main shaft clutch is engaged. 


5. FRICTION CLUTCH DRIVING MEMBER AND BALL BEARING ASSEMBLY, 
A. Bolted to the main shaft and rotates with the main shaft, 
B. Separates the main bail cam sleeve assembly and spacing sleeve. 


6. SPACING SLEEVE. 

A. Left to right the spacing sleeve consists of; 
(1) spacing escapement ratchet 
(2) main shaft spacing gear 
(3) spacing stop sleeve, which also acts as the driven member 

of the friction clutch 

B. The spacing sleeve and spacing stop sleeve are spline connected 

and comprise the spacing sleeve assembly. 
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SUBJECT: DESC SiFTION AND NOMENCLATURE OF PARTS MOUNTED ON THE MAIN 
SHAFT OF THE “MODEL, 19 (CONTINUED) 


7. FRICTIGN CLUTCH DRIVINY MEMBOR. 


A. Boited to, and ro.ates with the main s‘ait. 


8. TRANSMITTING SHAFT DRIVING GE... 
A. Bolted to, and rotates wit. the main shaft. 


9. MAIN SHAFT RIGHT BEARIN:. 
A. Provides for proper #utport .ni mounting ©f shavt to = ping unit 
B. Ailows friction-free votatien »f the main shaft. 


10. MAIN SHAFT GEA®, 
A. Bolted to, and rotates with t=« main shaft. 


SUBJECT: RANGE FINDER OF THE MODE? 19 


GETERAL: The range finder on the printer wit «f the Model 19 is the 

unit that permits the «lectrica’ START-STOP ?MPULSES received 
*y the selector magnets to contro. the releasing and stopring of the 
selector cam sleeve assembly for each character received from the tine 
cir.:uit. 

The adjustabie index arm of the range finder gives she oper- 
ator coz*rsl, to some degree, for compensating for a biased signal. The 
scale of the range finder is calibrated from § to 126 to give the operator 
a reading of where the ind»x arm is set. 


OPERATIO:: (Sef: Teletype Bulletin %o. i44, page 3, fig. 4) 


The start impulse is a spacing impulse, allowing the armature 
spring to pull the armature away from the magnets, Secured to the arma- 
ture is tne 


1. Tripo:f Eccentric Screw. It depresses the 
2, Trip Letch Plunger which pushes against the upper arm of the 


“. Bell Crank which pushes the 
4. Trip Latch out of engagement with the 
Stop Lever. This permits the 


Stop Arm, which is on and part of the selector cam sleeve assembly, 
to start rotating. 


TRIPOFF ECCENTRIC SCREW 
TRIP LATCH PLUNGER 
BELL CRANK 

TRIP LATCH 

STOP LEVER 

STO? ARM 
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5 SPACING STOP: SLEEVE 


FRICTION DISC . ooo 
“TRANSMITTING SHAFT. DRIVING: GEAR 


“Mail. SHAFT. BEARING. 
MAIN: (SHAFT. GEAR. 


pete a FUNCTION. Bau: CaM. 
( PRINTING ai cam 
" SELECTOR CAM SLEEVE. 


LOCKING cam y 


oe go ma 3eq ‘oa 


stop ARM . “MAIN SHAFT Cit PLUS 
FRICTION CLUTCH : : : 
PLATE MEMBERS f 
: MAIN SHAFT, BEARING ° 
-MAIN SHAFT CLUTCH’ 


SPACING ESCAPE MENT RATCHET? MAIN. SHAFT SPACING GEAR. 
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Fig. 2. MAIN SHAFT PARTS .IN SEQUENCE OF REMOVAL. 
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BELL CRANK 
TR LATCH PLUNGER 


SELECTOR MAMET 


ARUATURE 


ied SHAPT 


LOGK’NG SEDGE 


SWORD ARMS ——— = en 
—-—— VANE 


i a € 
AFOATLRE EXT: 4SION —-----— ——ee4 SELECTOR LEVER 


LCKIRG GAB men nem Xe 
‘td 


LOCKING LEVER =~ = 


~~ sworn 


LOCKING LEVER SPRING 


Fig. 3. LGSKING 7 SVER CPES’. TION 


DESCRIPTION AND PURPOSE OF THE SELECTOR MECHANISM OF THE MODEL 19 


GENERAL: The Model 19 Teletype printer may be equipped with ei-her 

o’ the two types of -.lecting mechanism: A PULLING magnet 
selector, or a HOLDING magnet selector, Basically, th. selector uni:: 
of either type performs the same function of translating the original 
line impuises into me-hanicai motion that causes the code bars to be 
positi: ned in accordance with the intelligence impulses received 
during the selecting cycle. 

In this school the PULLING MAGNET selector is taught with 
the Model 19 printer The select r unit is composed of a separate 
train of parts from the selector cam sleeve to the vanes for each 
intelligence impulse. The-e five trains are identical with the 
exception of operating at ~ifferent intervals as determin:d by the 
selector cam sleeve assembly. As the selector cam sleeve rotates, the 
staggered intelligence impulse cams operate their respective selector 
levers No. 1 through 5 for every revolution of the cam sleeve assembly. 


SYNCHRONISM 


It is apparent that for every ‘ransmitted signal of one $ 
station to be received at another station we must have precise syn~ 
chronization of the sending and receiving units First, the motor 
units of the two stations must be of the ame speed, as near as 
possible, but slight varia:ions between them can be taken care of in 
the selector uni:. Two factors make synchronizatio:; of the t:ans~ 
mitting and receiving units possible: 


1. The receiving cam sleeves are designed to rotate FASTER than 
the transmitting cam cylinder rotates. 

2. The START and STOP impulses are employed to create pauses in 
the rotation of the receiving cam sleeves of sufficient duration to 
control this additional speed. 


The reception of the START impulse starts the receiving cam 
sleeve revolving At that instant the sleeves are in unison with the 
transmitting cam cylinder. The corresponding travel of the selector 
cam sleeve is greater, but as the selector cam sleev.: travels faster, 
it reaches its second position at the same time the transmitting cam 
cylinder reaches its second position. 


As the selector cam sleeve completes its revolution BEFORE 
the transmitting cam cylinder, the transmitting cam cylinder sends out 
the STOP impulse which stops the selector cam sleeve until the START 
impulse is again transmitted. Usually the selector cam sleeve is one- 
seventh (1 7) faster than the transmitting cam cylinder and remains at 
rest one-seventh (1/7) of the transmission time. When the speed of the 
selector cam sleeve is faster (or slower) than the proper speed, the 
selector cam sleeve remains at rest more (or less) as the case may be. 

Slight errors in the relative position of the selector cam 
sleeve are compensated for by the mechanism. Because the selector cam 
sleeve starts its revolution in unison with the transmitting cam cylin- 
der on every operation. these errors do not become any greater 
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ELECTOR UNIT 
SUBJECT: POST SIGNING OF THE SWORD TIP 
REF ; Teletype Bulletin 144, page 3, para ‘A’, fig 5 °; 4¢ 


THE PURPOSE OF TH: SELECT? UNIT IS vt KECEZVE ELECTRICAL 
IMPULGSS OF THE TELETYPE CODE AND CHANGE THEM TO MECHANICAL MOTION. 


efter the tri.gering aczion of the ran-e finder train 0: 
parts ha. been accompli ed and tie selector cam sleev: is rotating, 


the 


1. Seiector Cam exerts pressure on the rear arm wf “he 


2. Selector Lever, rotating it cointe.-clockwise. This motior, move~ 


the 
“=. Sword to t.e vecr uxtii one of the swo:d arms (x<ither 
upper or lowe:) <omes i.to cont:ct with one of te :rms 


{either upper or _ower) of the 


r. Armature Extension. Further movement of the selector lever to 


; ok fo se 
.. Sword Tip, 
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SUBJECT: LOCKING CA TRAIN OF PARTS 


REF: Teletype B lletin No. 144, page 5, fig 5A 
Th> 
1. Locking Cam hae five (5) high and five (5) low portions on 


it's surface. The 

2. Lo vking Lever is eld against the lo:king cam by the locking 
lever spring. During that part of each impulse 
when the swords ar: set by striking against the 
armature extension, a* that time the peak of any 
sel. ctor cam is operaving the corresponding 
sele:.tor lever, a low portion of the locking cam 
is o:posite the lock'1g lever. The armature will 
be held firmly in po»:tion by the 

3. ‘'U" Sh: ped 


extension -~f the Locking Leygr, engaging the 


4. Locking Wedge on the armature extens’on, When the locking 
lever is riding on the high portion of the 
locking cam, the locking wedge and the armature 
will se free to move in response to the impulse 
being received. 


Note: In the normal position (while the stop impulse is on the line), 


the locking lever will ride on the Long High portion of the 
locking cam. 


LOCKING CAM 
LOCKING LEVER 
"Uy" SHAPED EXTENSION OF THE LOCKING LEVER 


LOCKING WEDGE 


mm eee 
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SUBJE oT: 


REF; 


1. 


POSITIONING THE CODE BARS. 


Teletyp. 7 lletix No. 14:, page 3, para "A, fix 5% O 


After the sword tip has been positioi:d eit:er «p ox dow, 
the selecto:: cam rides on pat “he 


“elector Lever 


word 


“tT Leve:., 


Vane. 


Bell Crank 


Code Bar. 


Ce 
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and “:s sprin: rot.tes the selector lever 
clockwise to its normal sop po: ition. This 
motio™ carries the 


forwa:d also and “he :word tip will strike an: 
position the 


Mec.anically coupled to the "T' leve. is the 
corresponding 


As the "T lever is pesiticned, the ane will 
also be positioned. Th: lower arm of the 


is mechanically coupl+’. to the vane and the 
upper arm of the bell «rank is also mechanically 
coupled to the 


Thus we see that the -o’e bar will be positioned 
under the power of the «elector leve: spring 
thru the action of tze above train of parts. 
Thexe are five (5) o% each of the abvve listed 
parts and all five txainc will be positioned 
in theic correct or‘ev, formiig one (1) slot 
in the code bar::. 

SELECTOR LEV::R 

SWORD 

"TT LEVER 

VANE 

BELL CRANK 


CODE BAR 


etn tte Ae an ee OC eY 


RY-30 RELAY 
GENERA. : 


A relay is a sensitive electrical device used to open and close 
electrical circuits. With two machines connected in a simple teletype 
loop, one power supply furnishes 60 MA of Direct Current for energi- 
zing the selector magnets when there is a MARK impulse. The circuit 
is opened for a SPACE impulse, This is satis*actory when only a few 
machines are connected together in. sh»s:t loop. If more machines and 
long wires are used, the simple loop would not be satisfactory. More 
resistance and other characteristics of <urrent going thru long wires 
and coils of the selector magnets would giz: sluggish action - the 
current could not change from 6°: MA to O MA r:pidly enough. To over- 
come this difficulty, a relay is used in each machine. This relay, the 
RY-30, is very sensitive, and a small change in ‘he Line Current from 
the loop will cause it to control a strong current for the selector 
magnets. When relays are used, each printer must hae its own power 
supply to furnish D.C. needed to energize its selecto: magnets. 


PARTS OF THE RY-30 RELAY 
PERMANENT MAGNET....provides the permanent manetic field for the 


operation of the relay. It has psle pieces to 
extend the field and control the sensitivity of the relay. 


ARMATURE...........4. a thin strip of metal pivoted at it: base, extend- 


ing up midway between the magnet poles. At its 
upper end above the magnet poles, the armature ‘ias a contac: fastened 
to each side. 


WINDINGS (COIL)..... there are two windings, insulated from each other, 
wound on a coil form around the armature. Each 
winding has the same resistance, 136 ohms. 


CONTACT SCREWS...... there are two coniact screws. If the arma*«ure is 

toward the right the armature contact closes against 
the MARKING contact. If the armature is toward the left, the armature 
contact closes against the SPACING contact. 


RELAY PINS........0. there are eight (8) pins at the base of the relay 
that fare connected to the diffe:ent contacts and 

coil windings in the relgy. When the relay i: inserred into its 

mounting base, these ping make contact with their wespective pin jacks, 


completing the various rcuits. 
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OP’;RATION OF THE RY-30 RELAY 


To un’exetand the operation of the relay there are a few basic laws 
of magne.:i: which we must accept: 


1. Likes rm-gnetic charges or like magnetic poles will REPEL each 
othe. : ; 

2. Unlike magnetic «i-a:ges or unlike magnetic poles wil¥® ATTRACT eee 
each other. hed a < 

3. A coil with c.rrent passing th:ough it takes on the properties 
of a wegnet, ore e.. veing a north magnetic pole and the other 
end beixg a south maznetic pole. 

4. An tirox inserted inside the current carrying coil will have the 
properties of a bar magnet. 


5. If current flowing through a coil in one direction gives tha 
upper end of the coil the properties of a north magnetic pole, 
then reversing the current through the same coil gives the 
upper end of the coil the properties of a south magnetic pole. 

6. The strength of the magnetic field, or magnetic properties of 
iron inserted inside a current carrying coil, will be directly 
proportiszel to the amount of current flowing through the coil. 


When the relay is not energized, the armature acts just like any 
piece of iron which is suspended half-way between two opposite mag- 
netic poles, It will remain between them, because the pull of non- 
magnetized iron is the same toward the north or south magnetic pole. 
But when we give “se iron that is between the magnetic poles a north 
magnetic charge, it is going to be attracted toward the south magnetic 
pole of the horseshse magnet, and repelled away from the north magnetic 
pole. Also, if we give the iron between the magnetic poles a south 
magnetic charge, te iron will be pulled to the north pole of the mag- 
net and repelled by the <outh pole. 


With the RY-30, che armature is just a piece of iron, but when we 
pas* a current throueh one of the windings from the bottom out through 
the upper end of t':e <oil, the armature becomes a bar magnet with the 

ypper end a north -»gnetic pola. The armature moves over toward the 
due magnetic pole of the permanent magnet. 

' Tf we pass a curr:nt through this winding from the upper end and 
and out the bottom o: the coil, the upper end of the armature becomes 
a south ma: netic poi=. It would“move toward the north pole of the 
permanent magnet, 

Since we have two windings around the armature, we can leave wires 
faz.tened to each one, and when we want the armature to move toward 
the south pole we put current through one winding from the bottom 
towards the upper end. When we want the armature to move toward the 
north pole we put current through the other winding from the top 
towards the ‘lower end. 
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The two windings are called: 


L, THE BIAS WINDING 
2. THE LINE WINDING 


the BIAS WINDING has one condition only and that is energized with 
120 VYolrs DC at 30 Miliiames and can be considered to have a spring 
pressure of 30 pulling the armature towards the SPACING CONTACT SCREW. 


The LINE WINDING has two conditions: 

i. MARKING - energized with 120 Volts DC at 60 Milliamps 
and can be considered tc have a spring pressure of 60 
pulling the armature towards the MARKING CONTACT SCREW. 

2, SPACING ~ ZERO CURRENT flowing or ZERO SPRING PRESSURE 
pulling the armature towards the MARKING CONTACT SCREW. 


When a MARKING IMPULSE is on the line winding the pull of 60 (60 MA) 
is greater than the pull of the bias current of 30 (30 MA) so the 
armature will be moved against the MARKING CONTACT SCREW. 


When a SPACING ZMPULSE is on the line winding and there is ZERO pull 
of the armature towards the marking contact screw the bias winding 
pull of 30 €30 MA) is greater than the ZERO pull of the line winding 
and thus the armature is pulled toward the SPACING CONTACT SCREW. 


Notes The circuits that are controlled by the ARMATURE and MARKING 
CONTACT SCREW and the ARMATURE and SPACING CONTACT SCREW will 
be covered later. 
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ADJUSTING THE WE-255A (RY-30) POLAR RELAY WITH A OHMETER 


As very few ships or stations are equipped with the UG Test Panel or 


the 1-193-A Test Set it is most important to learn the method of 
adjusting a relay with an ohmeter or continuity checker, Using the 
method described below and using proper care,a very accurate adjustment 
of the relay can be accomplished. , 


Before starting to adjust the relay, back off the pole pieces all the 
way and back off the contact screws several turns. This is so the pole 
pieces will have a minimum effect on the armature until the contact 
screws are adjusted, Clean and inspect all points that make contact on 
the armature and the screws. Set the meter for continuity, place 
alligator clips on the test prods (if available) and the relay is ready 
to adjust. 


1, Put the test prods on Pin 1 and 4 of the relay. 


2, Advance the right-hand contact screw until it touches the 
armature. (This will be indicated by the meter showing full 
scale deflection). Then back off the contact screw 1/12th turn. 


3. Put test prods on Pin i and 5. They will remain there for the 
rest of the adjustment. 
4. Advance left-hand contact screw until it touches the armature. 


(This will be indicated by a full scale deflection of the meter) 
Then back off the contact screw 1/12th turn. 


ul 


. Advance the right-hand pole piece until the meter shows full see 
deflection. At this time the right-hand pole piece has pushed «Me 
armature until it touches the left-hand contact screw. Back off 
the pole piece between 1/4 and 1/2 turn. 


6. Advance the left-hand pole piece until the armature has been 
attracted to the left-hand contact screw, This will be indicated 
by a full scale deflection. Then back off the left-hand pole 
piece until continuity if broken. (This adjustment is very critical) 
The relay is now adjusted, Make a visual check of the adjustment: 
Hold the relay on its side and see if the armature falls toa 
contact screw by the pull of gravity. Turn the relay over on its 
other side and see if the armature will fall to the other contact 
screw. If it does NOT, then the pole piece adjustments are incor- 
rect and should be re-done. 


After some experience you can refine the adjustments instead of remaking 
them, If the MARK and SPACE contacts are not equal distance from the 
armature when the armature is in neutral position, distortion will result. 
The clearance between a contact screw and the armature contact should be 
between .003 and .005 inches, 

Tt is not necessary that you use an ohmeter to adjust the relay as above 
as any continuity check will work as well. If your ship or station has 
the UG Test Panel or the i-193-A Test Panel or any other later issued 
equipment, use the Test. Equipment of your choice. The REAL check is, 
"DOES THE RELAY WORK IN THE TELETYPEWRITER?" 


A "Tommy" should be used to make the adjustments on the relay, If n | 
are available, you can make a good substitute out of a non-magnetic ™ 
material such as heavy copper wire or brass stock, Maintenance of a 
relay is very little, keeping the inside clean with a soft brush or 
dressing down pitted contacts with a carborundum stone being careful 
to keep the contacts "square". 
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SUBGEC Ts COMMON DC AND RELATED CIRCUITS 


GENERAL 


The COMMON DC is a source of 120 Volts Direct Current furnished 
by the rectifier in each individual Model 19 Teletypewriter Set. Its 
puroase ts te furnish DC to the BIAS, SELECTOR MAGNET, SHUNT CIRCULTS 
and others, each covered individually. 


The COMMON DC trom the rectifier to the table will be covered in 
hater Lessens and at this time we are concerned with the COMMON DC above 


the table beginning at NEGATIVE TERMINAL 25 and back to POSITIVE TERMINAL 
24, 


COMMON DC CIRCUETRY 


Starting from: 

1. NECATTVE TERMINAL 25 (source) 
RYSD SLUP CONNECTOR NEGATIVE 53 (for kybd control ckts) 

» NEGATIVE TERMINAL 63 (on the relay block) 

(AT THiS POINT THE COMMON DC BREAKS DOWN TO SEVERAL BRANCHES 
OR. _RELATED ) CIRCUITS | CALLED THE BIAS, SELECTOR MAGNET AND SHUNT 


Wh 


P08: VE TERMINAL, 62 (on the relay biock) 


K230 SLIP CONNECTOR POSITIVE 54 (for kybd control ckts) 
. POSTTIVE TERMINAL 24 (source) 


Dun & 


RELATED CIRCUITS - BIAS CIRCUIT 


the BIAS CFRCULT causes the RY~30 relay armature to be attracted 
against the spacing contact screw when there is a spacing impulse on 


the line winding of the relay. It is 120 Volts DC at 30 Milliamps 
and has a total resistance of 4136 ohms 


oa Se Se 


rarting “From 

NECATIVE TERMINAL 63 

“ROUGH A 2000 OHM RESISTOR (part of a 2600 ohm resistor) 

tied to end of an 8K ohm resistor but not through it 

K\'3D SLEP CONNECTOR NEGATIVE 51 

POLAR NEUTRAL SWITCH CONTACTS 2 & 3 (Polar epee ten not 

KYBD SLIP CONNECTOR NEGATIVE 56 taught) 

NEGATIVE PIN #2 OF RELAY 
THROUGH THE BIAS WINDING 


ee To na 


OF THE R¥-30 RELAY (136 OHMS) 


POSTTEVE PIN #7 OF RELAY 
9, ‘THROUGH A 2000 OHM RESISTOR (part of a 2810 ohm resistor) 
10. POSETIVE TERMINAL 62 


NOTE: Self closing feature of kybd slip connector 51 and strap to 


kybd slip connector 56 for keyboard removal. 
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RELATED CIRGULES €eon't) ~ SELECTOR MAGNET CIRCUIT 


Ce SELECTOR MAGNET CIRCUIT provides DC (from the common DC) through _ 


the ARMATURE and MARKING CONTACT SCREW oz the RY-30 Relay to energize 
the SELECTOR MAGNETS to control the armature of the selector magnets. 
The SELECTOR MAGNET CIRCUIT is 120 Yoits DC at 66 Milliamps and has a 
total resistance of 1810 ohms. 
SELECTOR MAGNET CIRCUITRY 

Starting From 

1. NEGATIVE TERMINAL 63 (source) 

2. THROUGH A 600 OHM RESISTOR (part of a 2600 ohm resistor) 

3. NEGATIVE PIN #1 OF RELAY 

THROUGH THE ARMATURE and MARKING CONTACT SCREW OF RELAY 

4. POSTTIVE PIN #4 OF RELAY 

5 THROUGK A 400 OHM RESISTOR 

6, THROUGH A 600 OHM RESISTOR (part of a 2600 ohm resistor) 
7. TERMINAL 65 
8 
] 


. TERMINAL 45 
SPRING & Bu JTTON CONTACT la 12 
10. SPRING & BUTTON CONTACT # 9 
ll. TERMINAL 46 
12. POSITIVE TERMINAL 62 (source) 
NOTES (1) WHEN THE PRINTER IS REMOVED FROM THE BASE THE LINE JACK 
CONNECTED ACROSS SPRING & BUTTON CONTACTS ll & 12 COMPLETE 
THE SELECTOR MAGNET CIRCUIT. fa 
(2) WHEN THE RELAY IS REMOVED THE MAGNET CLOSING JACK CONNE., 
ACROSS RELAY PIN #1 & #4 COMPLETE THE SELECTOR MAGNET CIR- 
CUTT. 


SHUNT CERCULT 


The SHUNT CIRCULT provides a steady DC current drain from the 
rectifier (through the common DC) when the selector magnet circuit 
is deenergized, The SHUNT CIRCUIT is 120 Volts DC at 66 Milliamps and 
has a total resistance of 1810 ohms. The SHUNT CIRCUIT is through the 
ARMATURE and SPACING CONTACT SCREW of the RY-30 Relay. 

SHUNT CIRGULTRY 

Starting “from 
L, NEGATIVE TERMINAL 63 (source) 
2, THROUGH A 600 OHM RESISTOR (part of 2600 ohm resistor) 
3. NEGATIVE PIN #1 OF RELAY 
THROUGH THE ARMATUKE and SPACING CONTACT SCREW OF RELAY 
4. POSTTYVE PIN #5 OF RELAY 
5. THROUGH A 400 OHM RESISTOR 
6, THROUGH A 810 OHM RESISTOR (part of a 2810 aha resistor) 
7, POSTETIVE TERMINAL 62 (source) 
NOTE: TRE SOURCE VOLTAGE, CURRENT AND TOTAL RESISTANCE OF THE 
SHUNT CTRCULT TS THE SAME AS THE SELECTOR MAGNET CIRCULT. 
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GENERAL: ‘ 


The LINE CIRCUIT carries the intelligence from the transmitting unit 
(transmitting contacts) to the line relay. The opening add closing of 
the line circuit control the line relay enabling the arma:ure of the 
line relay to respond to the marking and spacing impulses; The LINE 
CIRCUIT has 120 Volts DC at 60 MA when a mark is on the line. 

The LINE CIRCUIT has been broken down for instructional purposes to; 


1. THE LINE CIRCUIT ABOVE THE TABLE 
2. THE LINE CIRCUIT BELOW THE TABLE 


The LINE CIRCUIT above the table has been subdivided into two 
distinct circuits called the: 


1, THE SEND LEG OF THE LINE 


2, THE RECEIVE LEG OF THE LINE 


- THE SEND LEG OF THE. LINE - connects the keyboard transmitting contacts 


to the line circuit. 


SRB Contacts in SEND position 

1. NEGATIVE TIP BLACK PLUG 

2. TERMINAL 34 

3. KYBD SLIP CONNECTOR 55 .......See Note (2) 
4. TRANSMITTING CONTACTS 

5. KYBD SLIP CONNECTOR 54 .......See Note (2) 
6. SEND-RECEIVE-BREAK CONTACT 5 

7. SEND-RECEIVE-BREAK CONTACT 6 

8. TERMINAL 32 

9. POSITIVE SLEEVE BLACK PLUG 


SRB Contacts in RECEIVE position 
1. NEGATIVE TIP BLACK PLUG 

2 TERMINAL 34 

3. KYBD SLIP CONNECTOR 55 

4. KYBD SLIP CONNECTOR 57 

De a -RECEIVE~BREAK CONTACT 3 

6 SEND-RECEIVE-BREAK CONTACT & BREAK CONTAC 2eoe09ee Note (1) 
7 a 

8 

9 

0 


o seabe ~RECEIVE - -BREAK CONTACT 6 
> TERMINAL 32 
10. POSITIVE SLEEVE BLACK PLUG 
Notes: (1) THE SEND-RECEIVE-BREAK CONTACTS 3 & 4 SHUNT THE LINE! 
CURRENT AROUND THE TRANSMITTING CONTACTS . 
(2) WHEN THE KEYBOARD IS REMOVED, THE PATH OF CURRENT IS 
FROM KYBD SLIP CONNECTOR 55 THROUGH A SHORTING JUMPER 
TO KYBD SLIP CONNECTOR 54, KEEPING THE SEND LEG OF THE 
LINE COMPLETE. KYBD SLIP CONNECTOR 54 HAS A SELF- 
CLOSING JACK. 
41 


SUBJECT: THE LINE CIRCUIT ABOVE THE TABLE (con't) 


THE RECEIVE LEG OF THE LINE ~ to connect the RY-30 Relay to the line 
circuit. 


NEGATIVE TIP RED PLUG 

NEGATIVE TERMINAL 42 

NEGATIVE TERMINAL 66 

RELAY PIN JACK 6 (NEGATIVE POLARITY) 
RELAY LINE WINDING 136 OHMS 


RELAY PIN JACK 3 (POSITIVE POLARITY) .......-. See Note (1 
POSITIVE TERMINAL 61 

POSITIVE TERMINAL 41 

POSITIVE SLEEVE RED PLUG 


° 


eecceeee Dee Note (1 


° 


° 


OMND NUFWNFE 


° 


Note: (1) WHEN THE RELAY IS REMOVED THE LINE CLOSING JACK KEEPS THE 
RECEIVE LEG OF THE LINE COMPLETE, 


(2) THE TOTAL RESISTANCE OF THE LINE CIRCUIT ABOVE THE TABLE 
IS 136 OHMS. THIS IS THE TOTAL RESISTANCE OF THE RECEIVE 
LEG OF THE LINE. THE SEND LEG OF THE LINE HAS PRACTICALLY 
ZERO RESISTANCE. 


(3) DEFINITIONS OF OPERATING CONDITIONS OF THE MODEL 19 


NORMAL - SELECTOR CAM SLEEVE ASSEMBLY ROTATES CONTROLLED 
BY THE INCOMING SIGNAL. 


OPEN - SELECTOR CAM SLEEVE ASSEMBLY ROTATES AT ALL TIMES 
UNCONTROLLED BY THE INCOMING SIGNAL. 


CLOSED - SELECTOR CAM SLEEVE REMAINS STATIONARY WHILE AN 
INCOMING SIGNAL IS BEING RECEIVED. 


i i i 


Wiring the RY-30 Relay "IN' or 'OUT’........... In this school the 
Model 19 is equipped with RY-30 Relays. In many installations and 
especially aboard ship, you will find that RELAYS ARE NOT USED. 
Then the Line Current goes directly through the Selector Magnets 


to energize them for a MARK. The information below shows how you 
may, if occasion requires at your duty station, to wire in or wire 
out the relay. 


WIRE IN THE RELAY: ~- MOVE YELLOW WIRE FROM 61 TO 62, WHITE WIRE FROM 
66 to 65, UNTAPE GREEN WIRE AND CONNECT IT TO 61. 


WLRE OUT THE RELAY: - DISCONNECT, AND TAPE GREEN WIRE FROM 61, MOVE 
YELLOW WIRE FROM 62 to 61, AND WHITE WIRE FROM 
65 to 66. 
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BAIL MOUNTING SHAFT AND PARTS MOUNTED THEREON 


ENERALS The Bai. Mounting Shaft is a shaft mounted parallel to, and above, 
the Main Shaft in the Model 19 Printer Unit. The Bail Mounting 
Shaft provides support for the various major parts mounted on it that provide 
mechanical linkage from the Main Shaft (Source of power) to operate all 
printing and function operations of the printer unit. 
The assembly is mounted from the top of the printer unit, after 
removing the typebar carriage, and is held in place two screws securing the 


right bearing to the printer frame, 


NOTES: 
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SUBJEOT: BATL MOUNTING SHAFT AND PARTS MOUNE:D THERNON 


REFERENCE: Telectyne Bulletin No. 144 page 6, Fig 10, i2B & 18 


sft is a free turning shaft running parallel to 
and above the sain shaft. IT is mounted in the typing unit casting 


The following parta are mounted on it 


2. FUNCTION 


3. PRIETTNG 


FUNCTION LS&VER PB: .Takte rounpved on it, 
le BLOCYVIN os 

2. FUNCTION TeVian Bult Rk 

NOTHS: 
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SUBTEOT: ENGAGING THES MAIN SHAR T oLu TCH 
REE: teletype Bulletin 144, page 5, Fig 9, 10 & 37 


Just as #5 sword tip is positioned, the peak of the 


1, SIT Call strikes the 
2, CLUTCH THRO“OUT ARM? bring the 


ot 
i= 
oO 


3 CLUTCH STCP ARM out of engagement with the ean surface of 


4. DRIVEN CL ?CH Mt This will permit the 
Pre eat eae ara Wi mat 


5. COMPRESSTICN SPRING to move the driven clutch member into 


engacement with the 


6. DRIVING CIUTCH ME Buk which revolves with the main shaft, thus 

ne rain’ bail car sleeve will start 
Sonate: Mounted on the main bail cam 
sleeve is the 


7, PRINTING BAIL CAM. Riding on the printing bail cam is a 
roller which is mounted on the 


8, PRINTING BaIL OPERATING ARM, As the roller rides to the low 
side of the sage the printing 
bail operating arm moves away 
from the 


9. PRINTING BAIL. rintine bail to be pulled 


by 
[aan 
R 
by ig 
as 
rad 
a ot 
10) 
ck 
=) 
r73) 
3 


10, PRINTING BATT, SPRING 


OLUTCH THaOhCcut Ril 
CLUTCH STOP arbi 
DRIVEN CIUTCH 1 
COMPRESSION SPR 
DRIVING CLUTCH # 
PRINVING BaIL Call 

PRINTING BalL CPERATING ad 
PRINTING BalL 

PRINTING BATL SPRIM 


I 


55 


5ND P 540 (New 6-60) 


N 
B 
Uni tS ol 
Ui Es 
é omen 
pes 
gE. 5 
ae. — oe 
ie aed 
S) See, 
Ws f 
= re, | 
ff] he 01 
za =_—— LEI LLL 
my 


0 Oo CO 


is] 


a HH tm gfe 


coy 


YW. 


- N 
~ 4 
fe 
Fg 
ae, vad te ees --Ne 
, = see Nes 
=A waz 
- ws e + | 
~___f/| UI io 
re ; 
ke WHI. 
A ‘spate Conny K Lwivercea: Bog | 


B _START Sroe CAM L Tatewewt Com - | 


ae ee 


THE PRINTING OPERATION 
The printing cperation is cne of the two cperations of the printer 
unit. This operation tekes place after the selector cam sleeve has 
rotated and the selected character has been set up in the selector unit and 
fa Joned the code bars Then the sixth cam operates the clutch throwout lever 
ing the mainshaft eluteh to engage, 

The actual printing is done when the type bars are thrown agaire+ the 
platen by a force that criginates in the motor and terminates just after the 
the ope has been printed and the mechanism has been cleared for the 
selection of another character. The path of this force can be traced from the 
ne Ler , through the mainshaft, the printing bail, the plunger roller, the pull 
ber plunger, pull bar bail, ard finally, to the type bar, 

As tha printing bail cam revelves, the roller on the printing bail 

operating arm moves against the low portion of the cam. The printing bail, 
held by the tersion of its own spring, follows thea upper end of the operating 
arm end moves the pull bar bail forward. This forward motion of the puil bar 
bail permits the pull ber springs to ica the pull bars against the ccde bars, 


The selected oull bar is crawn inte the path created by the alignment of 
notenes in the code bars and is O tea forward when the pull bar bail engages a 


ike projectien on its lower edge, 

The rack and gear connection between the pull bar and the type bar 
causes the type bar to rotate about its pivot point and the pallet end is 
swing toward the platen, 

Ae the pull bar is moved forward, the sloping surface of its lowar 
prejection strikes a stripper plate which causes the pull bar to be released 
from the pull bar bail shortly before the type bar re ches the platen. 
Menentum earries the type bar the remaining distance to the platen. As the 

cane bad Speraeine arm rides to the high part of its cam the pull bars 
will be “raised to clear the code sars and will be free to respond to a new 


salection, 


nocke-.L 


NOTES ¢ 
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_OVERLAP _ 


a 
Pty 
ae 
@ 
sa 
ct 
re 
@ 
Ln 
a 


lector unit has set up the selected character and the printing 
bail cam starts to revolve, the printing bail starts forward, allowing the 
Locking furetion lever to enter the vanes. The locking function lever holds 
+he vanes in position while the selected character is being printed. The 
Selector cam sleev has started its second revolution and actually positions 
the selector levers and swords while the first character is being printed. 

Ths storing up of the second character within the selector unit while 
the first character is being printed is called overlap. Overlap facilitates 
printer operation at high speeds. 

The purpose of the lockirg function lever is to HOLD THE VANES IN THEIR 


SELECTED POSITION UNTIL THE OPERATION IS COMPLETED. 
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NOTES 
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Page 59 
SUBJECT: PRINTING OPERATION TRAIN OF PARTS 
REFERENCE: TELETYPE BULLETIN No. 144 Page 5 & 6, fig 10 


PRINTING OPERATION TRAIN CF PARTS 


The 

1. Printing Bail Cam starts to revolve and the 

2. Printing Bail Operating Arm, through the medium of a roller rides to 
the low side of the printing bail cam, the 

3. Printing Bail is pulled forward by the 

4, Printing Bail Spring. The printing bail spring pulls the printing 
bail and the 

5. Printing Bail Blades forward. Since the 

6, Full Bar Bail Plunger Roller rides between the printing bail blades it 
must also come forward, The pull bar bail 
plunger roller is secured to the 

7. ‘Full Bar Bail Plunger, which in turn is secured to the 

C 8. Pull Bar Bail, The pull bar bail comes in contact with the 

hook like projection on the selected 

9 Pull Bar, which is geared at the rear through a rack 
and gear assembly to a 

18. Type Bar, So when the pull bar is pulled forward the 


typebar is moved towards the platen. When 
the type bar gets to within about one inch 
of the platen, the sloping surface of the 
hook projection on the pull bar strike the 
stripper plate and the pull bar is stripped 
from the pull bar bail. MOMENTUM carries 
the type bar the remaining distance to the 
platen. 


PRINTING BAIL CAM 

PRINTING BAIL OPERATING ARM 
PRINTING BAIL 

PRINTING BAIL SPRING 
PRINTING BAIL BLADES 

PULL BAR BAIL PLUNGER ROLLER 
PULL BAR BAIL PLUNGER 

PULL BAR BAIL 

PULL BAR 

TYPE BAR 
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SUBJECTs SPACING 
REFERENCE: TELETYPE BULLETIN NO. 144, Page 6, Fig 10 and 128 
Generals 


Spacing is controlled by the printing bail thro’ the medium of the spacing . 
escapement pawl's operating arm which is mounted on the printing bail. 


When the printing bail is to the rear, (it's normal position), the rear 
escapement pawl is engaged with a tooth on the spacing escapdement ratchet. When the 
printing bail starts forward the lower arm of the spacing escapement pawl's operat~ 
ing arm begins to apply pressure to the forward arm of the rear escapement pawl. 
When the printing bail has traveled three quarters (3/4) of the way forward the 
Spacing escapement pawl's operating arm has disengaged the rear spacing escapement 
pawl from the ratchet. Through the medium of the spacing train the type bar 
carriage is moved one sixth (1/6) of a space. 


The spring that holds the front and rear escapement pawls against the ratchet 
furnishes the power to engage the front escapement pawl with the ratchet as soon as 
the rear escapement pawl is disengaged from the ratchet, The printing bail continues | 
it's forward movement and « character is printed. : 


When the printing bail starts its rearward movement the spacing escapement 
pawl's operating arm applies pressure to the upper arm of the front escapement pawl 
and when the printing bail is about three quarters (3/4) of the way to the rear the 
front escapement pawl is disengaged from the ratchet and through the medium of the 
Spacing train the type bar carriage is moved the remaining five-sixths of a space. 


The rear escaper-rt pawl engages the ratchet as soon as the front escapement 
pawl has been disengaged. The printing bail completes its travel and the machine 
is im a normal position. 


The spacing sleeve has made one-third of a revolution for the operation and 
the type bar carriage has been moved one space. 
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SUBIEC?T: A CING ILLUSTHs TION 
a"? “B’ 


1. When the printing bail has moved thre guarters of the way 
FORWARD, the typsbar carriage will move 1/6 of 4 space to 
the right as shown in "A™ above. Then whe~ +e printing 


bail complistes the forward stroke, the character is printed 
with the remaining 5/6 of a space as indicated in "B" above. 


é. Jhnen the printing bail has moved t 
FORWARD, the typesar carnta age will 
of a space. (This is the s:>8 5/6 o 
the character ..ss print vie 


ee guarters of the way 
ve to the right 5,6 
a space within which 


Oe From the above the following can be stated; 
€ a. Bach spacing operation is egual to 6/6 of a space. 
bh. Spacing between characters is 1/6 of a space. 
c. The character itself utilizes 5/6 of 4 space. 
4, If it were not for the 1/6 of a space the trpebar carriage 
moves when the printing dail has completed appre ximively 


three quarters of its forward movement, a continucus string 
of M's would appear as shown below: 


wote:; The measuremants of the arevings on this page are not 
accurate, but are used for illustrations purpose only. 
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SUBJECT: TRAIN CF PARTS OF SPaCING OPERATION 


REFSRENCE: Teletype Bulletin No. 144 page 6, para. 3 Fig. 10 & 12a 


Tai IN OF PARTS FOR SF. 6 CING UG OPaas TION 


te MaIN SHAFT PAC CING GHAR, which is 


meshed 


of the spacing sleeve 


2. SPACING SHAFT GHAR, which turns the 


maaan Me hs 


Se DRIVING } auiTURN CLUTCH which turns the 


4. DRIVUN MEMbUR CF THS CARRIAGS RETURN CLUTCH which is attached 
to the lower end 
of the 


5. SPACING SHAFT. on the uppsr end of the spacing shaft is the 
6. SPACING Gask, which meshes with the 

7. SPACING RACK, The spacing rack 1S mounted on the back of the 
Se TYrn BaR CARRIAGES. 


MAIN SHs3FT SPACING GEAR 
LPACING SHAFT GHAR 
DRIVING kh 
DRIVEN NM 
,CING SHAFT 
PACING GHAR 
SPACING HACK 

TYPH BAR CARRLAGE 


wi 


32R OF CARRIAGE RETURN CLUTCH 
BER CF CARRIAGE RETURN CLUTCH 


SUBJECT: OPERATION OF THE SPACING STOP LEVER 
Reference: Teletype Bulletin 144, page 6, paga 3, Fig., 12A 
After seventy two (72) characters have been printed, completing 


a fuli line, some method must be used to stop the movement of the 
typebar carriage. 


When the 

L. TYPE BAR CARRIAGE moves to the right margin, the 

2. RIGHT MARGIN ADJUSTING SCREW comes into contact with the 

3. SPACING STOP LEVER and moves the lower end of it into the 
path of a projection on the 

4. SPACING SLEEVE. The entire spacing train is stopped and 


the type bar carriage stops. 


TYPE BAR CARRIAGE 

RIGHT MARGIN ADJUSTING SCREW 
SPACING STOP LEVER 

SPACING STOP SLEEVE 

SPACING SLEEVE 
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MARGIN BELL 

GENEX4L: Before the type bar carriage reaches the end of its 
travel it rings the mergin bell as a warning to the orerator 
that tho end of the line is near. The margin bell pawl on thd 
type bar carriage depresses the margin bell cam which rotates 
the cam shaft whieh moves the bell hammer away from the bell 
against the tension of its spring. ‘hen the pawl slips off the 
end of the cam, the bell hammer spring snaps the bell hanmer 


against the bell. 
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SUBJHSTs: MARGIN BELL 
REF: Teletype bulletin 144, page 7, fig 13 
THE 
1. MsRGIN BELL BivL is mounted on the rear éf the typebar 
carriage. As the tyxebar carriage is 
moved from left to right, the mergin 


bell pawl deprésses the 


2. MARGIN BELL G3M which rotetss the 


a ae at 


4s MARGIN BELI EL Tug 


Se NMaRGIN BELL sgainst ths tension cof the 


6 MARGIN BELE SPRING. 4s the margin »osil pavl is moved 
beyond the mergin bell cam, the 


€ 2 margin bell cam is released end 
i the margin bell spring pulls the 
margin bell hammer against the 
margin bell. 


- WoOSELD PawL 
MarGin BELL Cal 
“isROTIN BELL Call SHFT 
MLARGIN BELL HaMeR 
MARGIN BELL SFRIN 
MARGIN BELL 

Note : om right to left, 
einst the tension of 


margin bell cam. 


its spring) as it strikss the 
This prevents the ringing o 3s marsin bell as 
the typeb:.r carrisge is returned to the lsft. 


re 


NOTH: Ths margin bell should ring just as the 66th charrctsz 
is printed. 


NOTES «cesses 
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Unit TIi-5 
SUBJECT: TERMINAL BLOCKS AND ELECTRICAL CONNECTIONS 


The electrical circuits ef the Model 19 ean be traced to 4 
terminel blocks, 2 sets of spring and button contacts, 2 sets 
of slip connectors, and a Send-Receive-Break switch assembly 
These terminal blocks are located con the base unit. The slip 
connectors ard 2 sets of sovins and button contacts permit the 
removal of the kevboard Tranemitter Distributor unit, 
typing unit and motor unit from the bese unit without disturbing 
or disconnecting th 


RELLY E LOCK 
61 = 686 


Ty PING Un? RECKIVE BLOCK 


SPRING & BUTE 41 = 46 
TON CONTACTS CONTAC ES 

reer a eres 13=14+15-16 SEW. BLOCK 
31 - 36 

KEYBOARD SLIP CONNECTORS POUER BICCt 

51 - 58 21 - 86 

TERMINAL BIO DESCRIPTION 
NAVE PUPOSE 


Distributes Ac and DC power 
for all circuits exsept 
loop circuit on the base 
SEND or "30" block 31 thru 36 Connect send leg of the 
line to the base unit 


POLBR or "20" block 


siCHIVE or "40" block 41 thru 46 Sonmiects receive leg of the 
line to ths dese unit 


RELAY or "60" block $1 thrn 66 Connect S rclay mounting 
eaecket to base unit (in 
receive leg of the line) 


SLIP CONME CTO xo DESCRIP TION 


KEYBOARD or 750" 51 thru 58 Yonnects the keyboard unit 
to the base unit 


TD 1 thru 9 Connects the TD unit 
to its base unit 


Name 
yoing Unit 


Motor Unit: 


Spring end Button dontacts Yescription 


Terminals Purpose 
9~10ell-12 Connects the typing uni’ 


to the base unit 


1B el4el5-16- 0 = “ Gonneets «the motor uri 
to the base unit 


Send~Ruceive-Break Contacts Description 


Neme 


SRB l&k& 


SRB G& 4 


SRB 5 & 8 


Lever 
Send (upper) 


position 


Recetve (siddle) 
position 


Break (lower) 
position 


Purpose 
Not use@ in our machines. (Used where TD 
lockout operation is required) 


In the send leg of the line circuite Wired in- 
perallel with the keyboard transmitting ‘ 
contaets. Contsets are open when the SRB” 
lever is in the upper or send position, . 
vermitting keyboard transmission, Sentactg ~ ~- 
are clesed when SRB’ lever is in the middls... 

or receive position,this shorts out the 

ceyboard trensmitting contacts,. making. pete” 
keyboard transmission. impossible 


In the send leg of the line circuit, but 
actually wired in series with the teletype 
loop. The.contacts are-closed in the upper 
or send .and middie or recive vositions of 
the SRB -lever.Contacts are.open when SF: 
lever is in the-lower-cr break position. 
this opens or breaks: the contimity of 

the teletyre loop. 


Of Action Of SRB Lever & Contacts 
werner oe T eiteandieadienmmunaibienemeananineshaakaemmbamnal 


APA AO 20 TT 


Contacts _.. . Gsndition of Mechine. .. 
3& 2 Open -~  ~ Can SEND or Receive 

oS & 6 Closed 

3&4 Closed ~:~ Can Reeeive onty~ - °° 
5 & 6 Closed 

3 & 4 Closed Teletvne locp is Oveneds 
5 & 6 Open Ne one on leop can sind 


or receive 


Notes;.. 


SUBJEGTs 
REFE 


R_SwITCH 


S SWITCH 


BLOCKS AND CONNECTIONS BELOW THE TABLE ON THE M@DEL 19 


~ 


Wiring diagram on Page 141 of this Study Guide. 


Located on right hand side controls AC to the J SOCKET and therefore 
controls the veetifier when it is plugged into the J SOCK#T. 


Located to the left cf the R SWITCH, controls the T.D. motor and control 
sireuit current, 


LINE SWITCHING KEY - A three pesition switch. In the LEFT position the printer is 


connected into LINE ONE, CENTER position to LOCAL TEST and when in the | 
RIGHT porteion connsets the printer into LINE Two. 


et Wet oy Hoe HE Me AA a Sono RD WED SR NE A ing ne nS oD aR oe eet Are en rey eR ee ar eM in me cn RSE eee ete ne SS ene OY inne AO an FOR kc SE SR em SRR ng cme SEN ey ne Soe ~ 


A BLOSK 


B_BLOGK 


J SOCKET 


NNT ANAC NEERE, 


K_ SOCKET 
L SOCKET 


M_ PLUG 


BLOCKS, SOCKETS, PLUGS, ETC., LOCATED ON THE REAR OF THE TABLE 
AG terminal bloek. Numbered 21A through 46a. _ 


DC terminal block for DC and T.D. circuits. DC connections made on 
21B to 373. T.D. connections from 38B to 46B. 


Convenience outlet. AC from 25A and 26A. For convenient plugging in of 
soldering iron, trouble light etc. 


- PFusetron holder for T.D. motor and control circuit, AC from 27A and 


28a. { 1.25Amp) 


Fusetron bolder for reperforator motor circuit. AC from 294 and 304A. 
(1.4 amp) 


Used for AC INPUT te REC-30. When plugged in the socket the REC-30 can 
be controlled by the R switch. 


Comnects AC from 43A and 444 to the printer motor. 


Connects DC from 298 and 31B to the printer COMMON DC circuits. 


ALL DC from the Rectifier enters the table through this plug for 
distribution. 


LINE JACKS 
The SEND and RECEIVE legs cf the line may be plugged into these jacks and the 
@-rinter will be in series wlth the line circuit of the table. 


TEST JACKS 
Test equipment may he inserted in the LOCAL TEST line circuit when inserted in 
these jacks or the printer SEND and RECEIVE legs of the line may be inserted and 
the machine will operate in LOCAL TEST only. 


AF BLOCK 
~Ysed to furnish 60 ma D.C. to LINE ONE when required. The AF block has 
positive and negative terminals and when used is placed in series with the loop. - 


AG BLOCK 
Used to furnish 60 ma D.C. to LINE TWO when required. 


G BLOCK 

Printer block . The printer and T.D. line circuit connections are made on this 
block. 
D_ BLOCK 

Reperforator block. When used, reperforator line connections made on this block. 


E BLOCK 
Line block. External teletype icop connects to the table on this block. 


AA SWITCH 
Used for a choice of AG for motors and T.D. Control Circuit either from the 
..REG~-30 er local power source, 


AB PLUG 
Receives AC from the reetifier. This is where controlled AC from the REC-30 comes 
to the table for distribution. 


Tt SOCKET 
Common DC for the reperforator comes from here. 


REPERFORATOR JACKS 
SEND and RECEIVE legs cf the reperforator line circuit may be inserted here. 


SOCKET 
AG for reperforator motor circuit. 


RECTIFIER POWER FLUGS, CORDS =tst—“i‘“‘“S™éS*S*<“<‘CSOS*”*SSSSOO 
2 PLUG - Rectifier INPUT. Connects AC from the J SOCKET of the table . 

M SOCKET ~ Rectifier D.C. CUTPUT. Gonnects D.C. from the rectifier to the table, 

AB SOCKET- Rectifier AC OUTPUT. Connects AC from the rectifier to the table, 


PRINTER POWER CORDS 


K PLUG - Connects AC te 21 and 23 en tlhe POWER BLOCK for the printer motor from 
a the K SOCKET on the table. 


& PLUG ~ Connects COMMON DG from the L SOCKET te 24 and 25 on the POWER BLOCK for 
the printer COMMON D¢ Page 7 


4A TIA 


IA 


2638 


AF 


AisA A3A v 298 358 378 1c 3c. & — 
J 4 i M LINE YES 
CONVENIENCE T..D REPERF, SOCKET Socket SCORET PLUG JACK Track 
OUTLET FUSETREN FUSETRON 4 Tere TER oh HE Td Oc, 
1.25 0A 1.40 A Ac Mote © oe 
3 > 
/ Q) 
m™ 
Ps 4 ON RECTIFIER FIWER COLDS 
f 


ON PRINTER POWER CURDS 
23 22 


7 
rn ~~ | Ss, as 
TORS 0} a 
pas 
\ PA X 4 / 
yi Se i 
} : aes 
“7? 1 a4 ae » 
kK L- fo 
J AB M Plu|} PLUG \ 
PLUG SOCKET SOCKET = 
308 JIG In 2D HOA 344 
a REPERF, u 
= SOCKET TROK 
MODEL 19 TELETYPE WRITER 
REAR 


SOCKET 
CONNECTIONS 


Subject: Teletype Motors Unit 8-7 
Refs Teletype bulletin 144, page 16, fie 41 


There ere three different tvoes of motors generally used on 
telstrne equinment. 


1. DC governed motors mey be used in a few instances, but 
rarely seen in the field. 


2. AC synchronous motcrs will be used to @ large extent 
when 60 cycle 40 is available. The speed of this motor 
is kept constant es lone as the 60 Cycle current remein 
econetent.If the »v-wer suprlv dees not keev 2 constent 
frecuency, the motcr sveed will very. The syncehroncus 
moter is the m™ st setistactory on lerge ships and on 
shore instaileticns where conste 80 Cycle 40 is aveilable. 
In this school,you will sce this metor on the model 14. 


3. AC governed rotors are she trre used con sur model 19 
here in sehocl. They will omnevste on 10 °f any frecuency 
from 25 tn 60 evcles . theix svecd is kent crnstant by 
the use %f @ ecvernor. Tie brushics and ge overncr contacts 
in this type of motor must be checked freonantly te 
prevent having moter trevble. 


GOVERNOR aCTION 


With an i.C series wourd motor a governor is used to maintein 

a specd of 2100 RPM, Without « governor the orsperty cf this 
type motor is tm run faster until it reaches some snecd atave 
21LOORP’’.Tf the lsad on the motor were heavy enough this would 

b@ “a Speed Liniting: factor, bub. our teles pe led is. neh 
constant nor would it keep the motor slow encugh. 


In order to control the svecd while the meteor is running, when 
it reaches a speed of abnut 2105 RPM a nsir of enntacts open, 
so that the, directnath cf current to the meter is interrunted. 
The current to tun the moter will heve to #0 through 1590 chs 
of resistance, which limi the current ficw so that not 
enough will 79 through the m-tor to keep it runnice full sreed. 
As scon as the motor speed is slowed down to about 2095 RPM 
the governor c-ntacts elose agein, end there is a direct path 
for our current bo the moter. It. speed. uy @esin tili it is 
ening abcut 2105 RPM when the ccntects ynen. “hile the motor 
is running the envern*r econtacts ere svening end clrsing meny 
times per seconde’ The mntor wiil be running at an averare 
speed of 2100 APM, from 5PM, fester to 5 HFM slower. 


Centrifugal force which increases as the sreed cf rotation 
increases, causés the enntacts t> open , and an edjustable 
spring pulls them closed again when the sdeced slows down. 


The governor is mounted on the back end of the motor shaft 
and rotates with the motor, 


Connection to the governor is made at the inner and outer 
contact dises by brush springs with a carbon brush on them, 
The brushes are stationery and the discs can slide by them 
always makin: electrical contact. 


vonnected to the discs are contact springs which electrically 
connect to metal blocks inside the governor, 


the other block has a 
to mateh the eontact 


One block has a contact on it 
eontact arm with a contact on 


on the first block, If t: are closed there is 
a complete cireuit thre She g (rr, or from one brush 
spring through to the other orush spring, 


An adjustable contact = 
pulling on the eontaect 
closed, 


c 


Ynere is a leather dove: 


. adjusting wheel protruding through 
the front and back side of the sovernor case. Turning this 
wheel regulated the tension of the contact arm spring. 


The tighter this spring is the more centrifugal force will 
be required to open the contacts. Therefore tne motor will 
have to run faster before they will open, There is a specd 
adiusting lever in front of the governor which can be pressed 
against the front protrusion of the leather covered wheel. 
While the motor is running, this will tern tic wheel ina 


4. 


Gireetion to apply more tension to the spring 


If this contact arm spring is made weaker, loss centrifural 
force will bé requir. to cpen the contacts, The motor will 

run too slov, 

There is & speed adjusting bracket to the rear of the governor. 
Pressing on this bracket while the motor is running wiil cruse 
tne adjusting whesl to turn in a direction to loosen the spring 
tension and the motor will run slower, 


To adjust the motor speed of the printer and TD rotors it is 
recommended to gst an approximete speed first. Atter working 
with the cguipment you will soon be able to tell if the motor 
is running too fast or too slow, but until you vet practice, 
here is a very good way to check. Six (6) operations of the 
machine make one word and the machine opcrates at approximately 
12S, The margin bell should ring on the 66th space. Now 
depress the space bar until space repeat is accomplished, 

It should take the type bar carriage approximately 11 seconds 
to ring the margin bell, or le seconds to reach the right 
morsin (72 charactor line), 


ca 
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To get an exact motor speed, the governor has a target wheel 
on the back with alternate black and white spots. there is 

a target lamp which will shine on the target wheel when it is 
desired to check the motor speed. 


A special tunning fork which vibrates at 87.6 VPS which has 
a shutter on the prongs, can de used to get san exact speed. 
While the fork is vibrating the shutters are open only for 
a small fraction of a second. When the motor is running at 
its exact speed, if you look through the sutter, you will 
see what appears to be a stationary black and wi.ite spots 
on the target wheel. This is becauss you ire only seeing 
the target wneel for a brief intervai, and before the spot 
has a chance to turn, your vision is cut off and you will 
next see a later spot as being stationary. The viovrations 
of the tuning fork coincide with the speed of rotation of 
the spots of the target wheel when the speed is correct. 


If the motor is running too fast, the spot will appear to 
be going with the rotation of the motor, and if it is running 
too slow, the spots will appear to be going backwards or 
against the rotation of the motor. 


Care must be taken to have a approximate speed first or there 
would be no cifinite spots, and you may get a harmonic with 
the motor going too fast or too slow by 3 definite amount, 
such as ten or twenty percent. 


In this case, the spots would not appear to be their correct 
Size. 


SULTECT: MOTOR SPEED CONTROL 


REFERENCE: Teletype Bulletin No. 144 page 20. 

The method of quick setting for motor speed adjustment. 
The following procedure is given to enable a roush setting of the 
motor speed adjustment when no tuning fork is available or the use 
of the vreliminarvy setting for motor speed nrior to checking with 
a tuning fork 

ire Return the carriage to the extreme left margin, 


B. Uspress the spice repeat rod and note starting time on 


Sy eae ant 
s wateh, 


C. Allow the carriage to travel the entire distance to 
the right margin stod. 


D. T ravel time should be 11 3/4 seconds, or just under 
12 seconds. 
Cotional Setting 
With the margin bell in adjustment (ringing on the 66th 
character and the carriage from its extreme left hand margin, 
it should take exactly af seconds to travel to the 66th character. 
i 


,. REFERENCE: WIRING DIAGRAM PAGE 81 


circuit is open, the motor will not run, 


SUBJECT:.. . PRINTER MOTOR CIRCUIT 


AC to run our printer motor comes to the power block at 21 and 23. Between 
21 and 22 is the printer motor control circuit. This consists of a 1.6 fusetron 
for protection against an electrical short or overload. Also in the control — 
circuit is a switch to turn the motor ON or OFF. If desired, the printer can be 
equipped with a pair of motor stop contacts and mechanism which can turn all 
machines in the loop OFF when any one of the stations sends an unper case’. °*. 
tH" (Motor Stop) to the Line. "H" in upper case triggers a train: of parts that: 
mechanically opens all Motor Stop contacts in the loop stopping all printer motors 
The Motor Stop contacts can all be closed again by any station in the loop by ~~ 
opening the Line momentarily with the Break key and all motors will again run, ©, 

The circuit from the typing unit to the Motor Stop contacts is completed thru pore 
Spring and Button contacts 9 and 10. In this school we have 9 and 10 shorted 009°... 
together thus disabling the Motor Stop contacts, If any part of the Motor Contre? 


Below is the circuit run of the Printer Motor Circuit with the Governor . 
Contacts open. In this condition there is an added resistance in series with 
the motor that slows our motor speed, 

21 - Beginning at 21 we go through the Motor Control Cirmit to 

22. Through 150 ohms of resistance made up of two 300 ohm resistors in 

parallel. Half the current goes through one resistor to 16 and the 
other half goes to 15, then 14 and through the other 300 ohm Bester 

16. From 16 we go through the 

Field Winding, 

The Brush Holder and Brush, 

The Armature, 

The other Brush holder and Brush 

13 

23 


On the following page we will go through the Printer Motor Circuit with the 


Governor Contacts Closed. It is suggested that you use the space below to draw 
the circuit with the Governor Contacts open. 
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SUBJECT: PRINTER MOTOR CIRCUIT (CONTINUED) 
REFERENCE: WIRING DIAGRAM PAGE 81, 


Below we will go through the Printer Motor Circuit with the Governor Contacts 
CLOSED. In this condition we remove the 150 ohms resistance in series with the 
moter and therefore having more current the motor will gain speed. 


Again we begin at 
Go through the 

To 

To 

Through the 
Through the 

The 

Threigh the 


To 


cere 


It is suggested you use the space below to draw the circuit described above, 


al : 
Motor Control Circuit | 
22 | 
14 

Filter ( Prevents arcing and radio interference) 
Governor Fingers and Contacts, tie-point 16, 

Field Winding, Brush holder and Brushes een 
Armature 

Brush holder and Brushes, Field winding 

at 

23 


cd 
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SUBJECT: AC CIRCUITS CF THE MODEL 19 TABLE 
REFS Wiring diagram, pase 144 of this study guide 


A&G first comes to the M~19 table to 212A and 22A, 214 being 
the “hot" side and 224 is the same potential as ground, 
2iA, 244 and 254 jumpered together 
22h, 24A and 26A jumpered together 
F outlet’ (convenience) is across 254 and 264 
26A' jumpercd to 454 
254 jumpercd to 31A-32A4 
SLA-33A theough "RY switch to 328.344 
34A jumpered to 464 
J socket across 454A and 4648 
J plug through REC~30 and outs the “ABY socket 
ABw14,15 & 16 shorted together and is "hot" AC 
AB-13 is ground potential (common return for 14, 15 & 16) 
AB-12, 14, 15 & 16 to AK switch-15, 14, 15 & 16 respectively 


Comming from the AA switch are three circuits which ara: 


2. PRINTER MOTOR NOT E; "K" socket furnishes 
a. Ahel4 to 444 AC to the printer base 


be 444 to "K" socket 
ce. FE socket to 434 
ad. 434 to 394 


to run the nrinter 
motor when the ‘#£*" plug 
is inserted (see page 


@. 394 to AA-13 82°for WD of motor) 

2, REPERPORATOR MOTOR NOTE: ‘U”" socket furnishes 
a. A-16 to 29A AC to the reperfor:tor 
be 29A to "HH" fuse holder 


motor if the "U" plug 
ec, H fuse holder to 30A is inserted 

de 304 to 404 

@. 404A to "UY socket 

f£. Ui socket to 398 

gs. SSA to Ad-13 
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3e TD MOTOR AND CONTROL CIRCUIT 


A. TD motor NOTE: TD slip connection (SC) 
(1) Ad+15 to 274 5 & 6 furnish AC to 
(2 ) 274 to "Gt fuse hokder run the TD motor when 
(33 G fuse holder to 28A the TD te” inserted 
<4) 284 to 364 (see page 110 for WD 
(5) 334 to S switch of circuit) 
(6) S$ switth to 35a 
(7) 35A to 41B 
fg) 41B 50 TD SC-6 
(9) TL Sd-5 to 42B 
(10) 428 to 43a 
(11: 4348 to 394 
(12) 3938 to SA-13 
B, TD control NOTE: Ses page 105 for 
(1) 41B to 29B another wiring 
(2) 39B to TD SC-8 ddagram 


(3) TD Sc~8 through STOP TAPE MAGNET to END OF TAF® CONTACTS 
(4) EOT contacts to STOP TsFE SWITCH 

(5) Sf switch to TIGHT TAFE CONTACTS 

(6) TT contadts to TD SC.97 

(7} TD SC~7 thru resistor to TD SC-9 

(8) TD SC~9 to 38B 
(10) 38B to 428 


The "AA" switch may also be thrown in a down position. then 
there is no connection from the center of the switch to the 
AB phug. A connection is made directly to AA-13 from 24A 
and Aa~14 to 234. <As-14, AA-15 and AS-16 are shorted 
together on the lower side of the SA switche So we see we 
Can energize the three circuits from the external AC that 

nters the table at 214 and 224, without going through the 
RgC~30, simply by switching the SA switch to the lower 
position, 


- 7, fF fF 2fFrrerr2fF2 2 7 2 = — — — we we we we wm ew we we le 
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TYPICAL FUNCTION _ 


GENERALS As previously stated, there are two types of operations that can beg. 


perrormed by the typing unit. the first embocies those mechanical actions 
dirsetly necessary to the actual printing of a character. The second type of 


Ae 
tat 


ity 


cperation embodies mechanical action supplementary to ths printing of a 


i) 


neraecter or that which alters the positicn of varicus mechanisms and is known 
aso a funetion. Ten functions ger ierally found on standard model teletype machines 
or can be edded if desired are: BELL, BLANK, CARRIAGE RETURN, FIGURES(SHTFT), 


LETTERS (UNSHIFT), LINE FEED, LCCKING, MOTOR STOP , SPACE AND UNIVERSAL, 


In learning a typical funetion, we are concerned with the operation 
of all parts in the printer thai are common to any selected function that has 
a funetion lever. Cbserve the operation of the Function Bail Cam on the Main 
Bail Sleeve - the part of the Main Shaft assembly that turns ONLY when permitted 


to turn. The Function Bail and its associated blade that directly operates the 


selected function mechanisms - either Push Bars or Latch Bars - depending on € 


tis Tunetion, as the blade travels from the front of the machine to the rear. 

4nd the POWER for the rearward travel is ALWAYS THE FUNCTION BAIL CAM. Therefore 
the FOWER to cause the Function Bail and its blade to be moved back to the 

front of the machine-its normal stop position= is ALWAYS THE FUNCTION BAIL SPRING, 
This oceuws as the Funcstien Bail Roller is presented with the low side of the 
Function Bail Cam allowing the Function Bail Spring to take over and bring the . 
Funetion Bail Blade back toward the front of the machine. 

Remember the Printing Bail Cam and Furiction Bail Cam are BOTH mounted 
on the Mein Bail Sleeve assembly ~ when the sleeve rotates they both rotate. Now, 
in order to permit the selectec function lever to move forward, the Function 
Lever Bail must move forward to permit the Function Levers te move against the: 


the vanes (powered by the Function Lever Springs. ) 
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TYPICAL FUNCTION (CONTINUED) 


Sinee ONLY the selected Function Lever will be allowed to move its front 
extension into the vanes, it will be the only one rotating its rear extension 
far enough to set its function into operation. 

Here is the complete eperation of a typical function: 


The PRINTING BAIL MOVES ©CRWARD. 
Th: FUNCTION LEVER BAIL ROLLER MOVES DOWN OFF THE HIGH PORTION OF THE FUNCTION 
LEVER REAR ARMS. 
‘THE FUNCTION LEVER SPRINGS THEN PULL THEIR RESPECTIVE LEVERS AGAINST THE VANES. 
THE NOTCHES IN THE FCRWARD ARMS OF THE FUNCTION LEVERS PERMIT THE SELECTED 
FUNCTION LEVER TO MOVE FARTHER FORWARD THAN THE REMAINING FUNCTION LEVERS ,ROTATING 
ITS REAR EXTENSION UPWARDS AND TAKING THE ASSOCIATED PUSH BAR UP INTO THE PATH 
OF THE FUNCTION LEVER BLADE, 

After the Function Lever Bail moves forward enough to release the Function 
Levers, 
THE FUNCTION BAIL ROLLER STARTS TO RIDE UP ON THE HIGH PART OF THE CAM, STARTING 
THE FUNCTICN BAIL BLADE TO THE REAR. 
AS IT GOES TO THE REAR THE FUNCTION BAIL BLADE WILL ENGAGE AND OPERATE ANY 
FUNCTION PUSH BAR IN ITS PATH, 


‘THE FUNCTION BAIL ROLLER AGAIN RIDES DOWN TO THE LW PORTION OF THE FUNCTION BAIL 


CAM AND THE FUNCTION BAIL BLADE RETURNS TO ITS FORWARD POSITION IN READINESS FOR 
THE NEXT FUNCTION. 
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TYPICAL FUNCTION (CONTINUED) 


When in the selected pesition, the BELL, CARRIAGE RETURN, FIGURES, LETTERS, 
LINE FEED an¢ MCTOR STOP Funetion Levers will be in the path of one of the 
clocking extensions on the Function Lever Bail. These extensions prevent the 
Printing Bail from moving forward _far enough to allow the Type Bar Carriage to 
BPECE 

The Function Lever 8ei1 will NOT be blocked when LOCKING, UNIVERSAL, BLANK 
or SPACE ("LU3S") Function Levers are selected because their operation depends 
upon a complete travel of the Printing Bail. 

The Sixth Vane regulates the operations of BELL and MCTOR STOP functions 
when the platen is shifted by the LETTE.’ (WNSHIFT) Push Bar to which the Sixth 


Vane is attached, 
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SUBJECT: NOTES ON FUNCTION LEVERS 
REFERENCE: Teletype bulletin No. 144 psge 8 to 10, Fig. 17 
FUNCTION B.;IL 

The FUNCTION BaIL is one fourth (2) of a cycle ahead of the 
printing bsil/ “hen the printing bail is half way forward, the 


function bail is all the way forward. 


FUNCTION BAIL CAM 


The normal, or stop, position of the function bail roller is just 
off the high and low portion of the function bail cam. 


BLOCKING PLaTs 
The followinz function levers MO NOT block the blocking plate: 

1. LOCKING FUNCTION LEVER \ 

2. UNIVERSAL FUNCTION LEVER 

33 BLANK FUNCTION LEVER 

4, PACE FUNCTION LEVER 


FUNCTION LEVER BIL ROWER 


1. Rides on the high cam surface of the rear arms of the function 
levers, when the printing bail is in the normal position. 


&e Allows the function levers to enter the vanes of the forward 
movement of the printing dail. 


NON SP4Ck ON BL NK FUNCTION LEVER _ 


Blocks the Blocking Plate sc there will be no spacing when the 
blank function is selectec. 


NOTHS : 
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UNIT IV-—6 
SIGNAL BELL 


GENERAL: SighAD bell, being a common function of the Model 19 
printer unit is used between operators to bring attention to 
and unattended machine at a distant station. masarees with 
the proper combination of intelligence impulses sent over the 
line circuit we can cause the machines on a circuit to signal 
bell. This is accomplished first by selecting the figures 
combination operating the sixth vane so when the letter "S" 
combination is selected the printer will be set up so as to 
block the printing of the letter "S" thru the signal bell 
function lever blocking the travel of the printing bail from 
completing its complete travel forward, which is necessary 

for the printing operation, And at the same time the rear 
extension of the signal bell function lever causing the signal 
bell train of parts to trip and ring the bell as well as to 
reset after ringing the bell. This is accomplished in the 
following order. When the bell function lever is selected, its 
extension raises the bell latch bar from its latch. This 
releases the bell operating lever, its spring rotates it, and 
it strikes the bell hammer arm extension, which throws the 


bell hammer against the bell. The bell reset bar and the bell 


aaa Pr bar, both pivoted on the bell operating lever screw, 


are weset by the function bail as it returns to its rear 


yosition and the blade engages the notch on the reset bar, 


SUBJECT: SIGNAL BELL FUNCTION TRAIN OF PARTS 


Ref: Teletype Bulletin 144, page 10, Fig. 23 
When the 

1. SIGNAL BELL FUNCTION LEVER enters the vanes, the 

2. SIGNAL BELL FUNCTION LEVER EXTENSION raises the 

3. SIGNAL BELL LATCH BAR out of engagement which the 

4. SIGNAL BELL LATCH BAR LATCH. This releases the 

5. SIGNAL BELL OPERATING LEVER and it rotates, due to the 

tension of the 

6. SIGNAL BELL OPERATING LEVER SPRING and forces the 

7. SIGNAL BELL HAMMER ARM EXTENSION up and to the rear, 
causing the 

8. SIGNAL BELL HAMMER to strike the 

9. SIGNAL BELL. 


C 


SIGNAL BELL FUNCTION LEVER 

SIGNAL BELL FUNCTION LEVER EXTENSION 
SIGNAL BELL LATCH BAR 

SIGNAL BELL LATCH BAR LATCH 

SIGNAL BELL OPERATING LEVER 

SIGNAL BELL OPERATING LEVER SPRING 
SIGNAL BELL HAMMER ARM EXTENSION 
SIGNAL BELL HAMMER 

SIGNAL BELL 


eee ee! 
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SUBJECT: RESETTING THE SIGNAL BELL €» 
REF: Teletype Bulletin No. 144 page 10, Fig 23 
The--- 


1. FUNCTION BAIL BLADE, when moving to the rear, engages the notch 
on the 


2. SIGNAL BELL RESET BAR. which is kept in the path of the function 
bail blade at all times, by the spring 
connecting the arms of the.reset and 
latch bars, the 


3. SIGNAL BELL LATCH BAR, being pivoted on the same screw with the 
reset bar, also moves to the rear and is 
pulled downward until the 


4. SIGNAL BELL LATCH BAR LATCH, engages a notch on the signal bell 
latch bar. 


FUNCTION BAIL BLADE 

SIGNAL BELL RESET BAR 
SIGNAL BELL LATCH BAR 
SIGNAL BELL LATCH BAR LATCH 
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CARRIAGE RETURN 


GENERAL: Carriage return is another comnon function of the Model 19 printer 
unit which provides the sending operator with control of returning 
all the typebar carriages to the left margin for starting a new line of print. 
As in any typical function, you have a Function Lever . When you receive the 
correct combination of impulsesfor Carriage Return the Selector will set the 
Vanes in such a manner that when the Printing Bail is permitted to move forward 
the Carriage Return Fimction Lever will enter the Vanes. The rear arm of the 
Carriage Return Function Lever blocks the Printing Bail from coming all the 
way forward and printing is blocked. The rear extension of the CR Function 
Lever rotating up sets the Carriage Return train of parts into operation. 
There are tnree steps involved in completing a Carriage Return 
operation 3: 
1. The Typebar Carriage Clutch is disengaged which allows the Typebar 
Carriage to start moving to the left margin under the power of the 
Carriage Return Drum Spring. 


2. Since the Carriage Return train of parts wre reset during the same 
operation (as the Fimction Bail Blade moves to the rear) there is not 

enough time for the Typebar Carriage to complete the full travel from 

the right margin to the left margin, so, 


3. The Garriage Return Lock mechanism is used to keep the Carriage Return 
Clutch disengaged until the Typebar Carriage has completed its complete 
travel to the left margin and releases the locking mechanism. 


The complete operation is accomplished as follows: The Carriage 
Return Function is selected, the Function Lever Bail, moving forward, permits 
the Carriage Return Function Lever to enter the Vanes. This forces the 
Carriage Return Function Lever Rear Extension to move the Carriage Return 
Late! Bar upward away from its Latch. This releases the Carriage Return 


- Operating Lever which, under spring tension, moves the Carriage Returr Clutch 


Fork upward. This fork disengages the upper member of the Carria; Return 
Clutch from the Lower member. The. Spacing Shaft may then turn freely in its 
Sleeve making possible the return of the Typebar Carriage. The draw-strap 
of the Carriage Return Drum Spring is fastened to a post on the Typebar 
Carriage and it is this spring that actuates the return of the carriage. 

While the Carriage Return Operating Lever is held by its spring, 
a series of levers move the Lock Bar until its notch engages the Lock Bar 
Latch, This holds the Carriage Return Clutch memeers disengaged and insures 
a complete return of the carriage. The Lock Bar may be operated manually. 


{continued next page) 
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CARRIAGE RETURN (CONTINUED) 


The speed with which the carriage returns maxes it imperative to provide 
a dashpot te eushion the shock. The left margin adjusting screw on the carriage 
strikes the projecting front end of the dashpot lever and drives the plunger 
into the dashpot air chamber. The lower end of the lock bar latch is trapped 
in this action by the Dashpot Lever and the Lock Bar and the Carriage Return 
Clutch Fork are released. The clutch mambers then engage and the carriage is 
held in its extreme left position. 


NOTES: 
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SUBJECT: CARRIAGE RETURN 
Reference: Teletype Bulletin No. 144 page 9, Fig 20 A&B 
As the carriage return combination is selected, the 


1. CARRIAGE RETURN FUNCTION LEVER moves into engagement with the 
vanes and the 


2. CARRIAGE RETURN FUNCTION LEVER EXTENSION raises the 

3. CARRIAGE RETURN LATCH BAR out of engagement with the 

4. CARRIAGE RETURN LATCH BAR LATCH. This action releases the 

5. CARRIAGE RETURN OPERATING LEVER which is pulled down against the 
6. CARRIAGE RETURN OPERATING LEVER STOP SCREW by the 

7. CARRIAGE RETURN OPERATING LEVER SPRING, forcing the 


8. CARRIAGE RETURN CLUTCH FORK to disengage the driving member 
from the driven member of the 


9. CARRIAGE RETURN CLUTCH. Connected to the rear extension 
of the clutch fork is the 


10. CARRIAGE RETURN LATCH LINK which is pulled downward when the 
clutch fork is moved by the operating 
lever causing the upper arm of the 


11. BELL CRANK to rotate clockwise (as viewed from the front of 
the machine) and pull the lock bar to the right 
permitting the notch on the 


12. CARRIAGE RETURN LOCK BAR’ to engage the 


13. CARRIAGE RETURN LOCK BAR LATCH, thereby preventing engagement 
of the carriage return clutch 
member while the carriage is 
returning right to left. 


Additional Notes (If desired) 
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CARRIAGE RETURN TRAIN OF PARTS 


CARRIAGE RETURN FUNCTION LEVER 
CARRIAGE RETURN FUNCTION LEVER EXTENSION 
CARRIAGE RETURN LATCH BAR 
CARRIAGE RETURN LATCH BAR LATCH 
CARRIAGE RETURN OPERATING LEVER 
CARRIAGE RETURN OPERATING LEVER STOP SCREW 
CARRIAGE RETURN OPERATING LEVER SPRING 
CARRIAGE RETURN CLUTCH FORK 
CARRIAGE RETURN Ci,UTSH 
CARRIAGE RETURN LATCH LINK 
CARRIAGE RETURN BELL CRANK 

€ CARRIAGE RETURN LOCK BAR 


CARRIAGE RETURN LOCK BAR LATCH 
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SUBJECT: RESETTING OF CARRIAGE RETURN 


Ref: Teletype Bulletin. No. 144 page 10 fig 20B 


While the type bar carriage is moving from right to left the 


CARRIAG# RETURN RESET BAR 


CARRIAGE RETURN LATCH BAR 


is raised into the path of the 
function bail blade by the spring 
that connects the latch bar and 
the reset bar. The 


is pulled down by the spring 
cornecting the two bars until 
the latch bar latch engages the 
notch on the latch bar, 


CARRIAGE RETURN RESET BAR 
CARRIAGE RETURN LATCH BAR 
CARRIAGE RETURN LATCH BAR ae 


SUBJECT: 


TRAIN OF PARTS FOR RELEASE OF CARRIAGE RETURN 


REFERENCE: Teletype Bulletin No. 144 page 9, Fig 26A 


The - - 


1. LEFT MARGIN ADJUSTING SCREW strikes the projecting arm of the 


2. DASHPOT LEVER forcing the rear of the lever to strike the lower 


extension of the 


3. CARRIAGE RETURN LOCK BAR LATCH disengaging it from the 


4. CARRIAGE RETURN LOCK BAR, permitting the clutch members to 


ee xe = &®& &=& &= 


engage through the medium of the 
driving clutch member compression 
spring. 

LEFT MARGIN ADJUSTING SCREW 

DASHPOT LEVER 

CARRIAGE RETURN LOCK BAR LATCH 


CARRIAGE RETURN LOCK BAR 
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Unit IV-8 
LINE FEED 


GENERAL: For the Model 19 vrinter to cause the paner roll 
to rotate on the platen so as to allow continous tege ori 
the line feed function is required. This gives the oneret: 
control of selecting and transmitting the combination of 
intelligence impulses to cause the selector units of all 
orinters on the circuit to set un their vané~ so thet whe: 
the line feed function lever is allowed to move forward , 
it will enter the vanes. This ellows the rear arm to bloc 
the printimg bail from moving e1l the wev forward, so no 
printing will occur. At the seme time the rear extension 0; 
the line feed function lever moves the nush ber uv into the’ 


to the rear the live feed trein of norts sre sét into nvnerar 
tion and the olaten is roteted to csuse the reper to be : 
feed the nurber of lines which hes been nreviously selected 
(cither one cf two lines) ov the onerrtnr of the particular. 
nrinter unit. 

The rear extension cf the line feed function lever is 
Gesigned with an upper and lower extension, with the line f- 
eed push bar loceted between the two extensions. The unpeg™ 
extension will cause the nush bar to, be =oved down out of 
peth of the fumethon beil blade eg the orinting bail moves 
to the rear, and keeps it there until the line feed selecti 
is selected again. 


REFERENCE: Teletype Bulletin No. 144 page 10, Fig. 21 


SUBJECT: TRIN OF PuxTS FOR LINE FEED FUNCTION 


TRAIN OF PaRTS OF LING FEED FUNCTION. 


4s the line feed combination is selectéd, the 


1. BING FERD FUNCTION LEVER moves into engegement with the vanes in 
such a manner that during its forward 
motion the 

2. LIND FESD FUNCTION LEVER LOZ? SXTENSION is moved upward, causing 

S. LINE Feal oUcat BAR to move invo the m-th of the function bail 

blede. The function bail blade pushes the 
lins ?:6d push ber tc the rear and beeause the 
pusn bar is sonnected to the’ 

4. Line fF BAST the line £ssd vail moves. The 

5. LINE FHED VERTICAL LINK is operated by the line feed bail and in 
turn operetes the 

6. LIN® FERD LEVER. Connected tc ths lower arm of ths line feed 

lever is the line feed vertical link and to the 
top arm is connected the 

7. INE FEED PaWL which is pulled to the rear of the machine and C 

engsgés a tooth on the 

8. LINE FRED RATCHET. The ratchet turns the platen. 

LINE FEED BUNCTION LEVER 
LING FESD FUNCTION LEVER LOWER 
EXTENSION 
LIM FZED FUSH E.R 
LINE FEED Ea 
LINE FEED VeRTIC.zL LINK 
LIX FEED LEVER 
LINE FYBD PAnL 
LINS FREED RACKET 
NCTES: 
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SUBJECT: RESETTING OF LINE FEED 
Reference: Teletype Bulletin No. 144 page 10, Fig 21 
As the 


1. Line Feed Function Lever is returning to its normal position 
the 


2. Upper Extension of the Line Feed Function Lever moves the 


3. Line Feed Push Bar below the path of the 


4. Function Bail Blade where it is held until line feed is 
again selected. 


LINE FEED FUNCTION LEVER 


UPPER EXTENSION OF THE LINE 
FEED FUNCTION LEVER 


LINE FEED PUSH BAR 


FUNCTION BAIL BLADE 


ad 


SUBJECT: SINGLE DOUBLE LINE FEED LEVER 
Reference: Teletype Bulletin No. 144 page 10, Fig 34 
The 


1. Single Double Line Feed Lever in its lower position allows the 
2. Line Feed Pawl to skip the first and engage the second 
3. Ratchet Tooth thereby rotating the 


4. Platen a double line space. In its upper position it 
engages the first tooth and rotates the platen one space. 


SINGLE DOUBLE LINE FEED LEVER 
LINE FEED PAWL 
PLATEN 
Note: A Detent Lever on the right end of the platen holds the 


platen in position between line feed operations. This 
insures EQUAL SPACING BETWEEN LINES. 
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SUBJECT: PAPER STRAIGHTENER MECHANISM 


@ REFERENCE: ©“ TELETYPE BULLETIN 144, Page 10, Fig 10, 


The Paper Straightener Rod and mechanism is to guide the paper as it 
unwinds from the roll and serves as a slack rod to prevent the paper from tearing 
during a LINE FEED operation. 

If the paper starts to feed crookedly.it will start bearing against either 


the right or left hand collars, moving the rod to either the right or left. As a 


LINE FEED is performed, the paper pulls the rod down and the right or left rod 
extension will come down against the Rod Stop preventing further travel,while 
the opposite end will move ail the way down, allowing that end to feed faster 


and thus the paper is straightened as it is fed around the platen, 
STRAIGHTENER ROD 
PAPER GUIDE COLLARS 


STIA IGHTENER ROD EXTENSTON 
€ STM IGHTENER ROD STOP 
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LETTERS- FIGURES SHIFT 


GENERAL: The Model 19 Printer is designed with each typebar pallet having space 
for a character, symbol or punctuation to be located at the top an” bottom of the 
pallet as desas the pallets on a conventional typewriter. These pallet sets are 
available in either communications type or weather symbol type. All machines in 
this school are fitted with communications type, The principle of shifting is 
identical in either case, 

These pallets are constructed so that all 26 letters of the alphabet 
are in the lower case which means that as the typebar is moved towards the 
platen , the alphabet will be nearest the bottom of the type pallet. All figures, 
symbols and punctuations are located nearest the top of the pallets, 

With this design we are able to shift the location of the platen in 
relation to the pallets so that when the platen is in its lowest position the 
alphabet will strike the platen and cause a printed letter to be printed on the 
paper. To print figures, symbols or punctuations we cause the platen to be 
moved up (UPPER CASE) so the characters located at the top of the pallets will 
Striks the platen and print on our paper. 

Since it is necessary to cause the platen on each printer in the 
circuit to shift from LETTERS to FIGURES, it is necessary to have a code combin- 
ation of intelligence impulses that will cause this function to take place when 
selected by the sending operator. 

The LETTERS-FIGURES function is the same as other functions in that 
when the code combination is received, the selector wnit will cause the re 
te be set up. So when the printing bail moves forward the selected function 
lever moves into the vanes and the rear extension raises the push bar up into 
the path of the functic bail blade. 


(continued) 
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LETTERS FIGURES SHIFT (continued) 


The Function Bail, moving to the rear operates the train of parts to accomplish 
either LETTERS (UNSHIFT) or FIGURES (SHIFT) function of the platen. 

The SHIFT-UNSHIFT trains of parts operate in the following order: As the 
FIGURES (SHIFT), and LETTERS (UNSHIFT) push bars are connected te the Shift Link 
the operations of both these functions are similar, The FIGURES (SHIFT) function 
lever, when selected, will position the push bar so it-can be moved to the rear by 
by the Function Bail. _ This action causes the Shift Link to pivot ~ its right 
end moving back with the FIGURES (SHIFT) push bar, Its left end, connected 
to the LETTERS (UNSHIFT) push bar, moves forward. The Shift Lever, whose lower 
end engages the left end of the Shift Link Extension, moves the platen up to its 
shifted position by means of the Shift Vertical Link. The LETTERS (UNSHIFT) 
function reverses the foregoing procedure. The Shift Detent holds the platen 


assembly in the position selected. 


NCTES 3 
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SUBJECT: LETTERS aND FIGURES FUNCTION TRAIN OF PARTS 
Reference: Teletype Bulletin No. 144 page 9 Me. 18 & 21 
&s the figures combination is selected, the 


1. Fieures Function Lever moves into engagement with the venes 
enusing the 


2, #igures Function Lever =xtension to raise the 
3. FExpac.s Tush Bar up into tne path of the function bail blade. 
then one runetion bail biade pushes the push 


nex to tue rear, the 


4. Right End of the Shift Link will also move, sinco the rear of 
the push bar is connected to it. 
Because the shift Jink is pivoted 
in the center, the right ond of the 
shifsS link will move to the rear, 
olie tae loft end moves toward the 
front of the michine. The 


e] 


Se Shift Lever, which engaged in th 
6. Shirt Link Extension is thus moved so as to pull the 
7, Shift Vertical Link down, which in turn pulls the rear of the 


8. Platen Costing down and the platen upe 
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AS the letters combinetion is selected, the 
1. Letters Function Lever moves into engagement a the vanes 
i dae TS “re - . eatising thes a) 


2, Letters Function Lever @xtension to raise the 
3. iLetters Push Bar up into the path of the function bail blade, 
Then the function bail blade »vushes the 
nush bar to the rear, the 


4, Ieft End of the Shift Link will also move since the rear of 
the pusn dar in connected to it, 
Because the shitt link is pivoted 

n the center the right end of the 
shift link will move towards the 
front of the machine and the left 
end will move to the rear. The 
(Continued Next Fagc) 


QO £4 


L333 


SHIFT LINK EXTENSION as part of the shift link moves to the rear and engaged 
with it is the 


SHIFT LEVER. The shift lever is pivoted in the center so when the lower: arm 
moves to the rear the upper arm moves upward, moving the 


SHIFT VERTICAL LINK up, which in turn pushes the rear of the 


PLATEN CASTING up, and the plseten down, 


FIGURES FUNCTION TRAIN LETTERS FUNCTION TRAIN 

FIGURES FUNCTION LEVER LETTERS FUNCTION LEVER 

FIGURES FUNCTION LEVER EX'TENSION LETTERS FUNCTION LEVER EXTENSION 
FIGURES PUSH BAR LETTERS FUSH BAR 

RIGHT END OF SHIFT LINK LEFT END OF SHIFT LINK 

SHIFT LINK EXTENSION SHIFT LINK EXTENSION 

SHIFT LEVER SHIFT LEVER 

SHIFT VERTICAL LINK SHIFT VERTICAL LINK 

PLATEN CASTING (DOWN) PLATEN CASTING (WP) 


NOTE: The shift datent holds the platen assembly in the selected 
position, 
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SUBJECT: SIXTH VANE Bas 


Reference: Teletype Bulletin No. 144 page & para 5 Fig. 17 & 26 
The lower end of the extension, attached to the Sixth Vane, 

fits into the notch in the forward end cf the istters push bare 

When the platen is in the figures position, the letters push bar 


4 


is forward and the rear edge of the Sixth Vane is moved down. 
When the »iaten is in the lettors position the rear edge of the 
Sixth Vane will be in tts wert positon. Mhen the lette# "st or 
"H" is selécted nd the nlnten is in the letters ~osition, the 
Signal belli and motor sto> Sunetion Levers will not cngage the 
vanes because the Sixth Vene holds them out. 

With the platen in the ficures position the Sixth Vane will 
permit the signal bell and motor stop function levers to engage 


the vanes. 


Notes: 


— we www ie i 


Purpose of the SIXTH VaNE: To prevent the sélection of Signal 
Bell and Motor Stop when the platen is 
in the letters positione 
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SUBJECT: UNSHIFT ON SPACE CUTOUT LEVER 


REFERENCE : Teletype Bulletin No. 144 page 9, Fig. 22 


If desired, the printer may be adjusted to shift the platen 
to the letters position on the spacing operating. This is ac- 
complished by means of the space function lever and the unshift 
on space cutout lever. If the unshift on space cutout lever is 
moved out of engagement with the space function lever, the space 
function lever extension will move upward on spacing operation 
and raise the letters push bar into the path of the function 
bail blade. The platen will then be shifted to the "LETTERS" 
position, as previously described on page 34 and 35 of Study 


Guide No. l. 
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Additional Notes (If desired) 
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NIT Iv-10 
KEYBOARD LOCK MECHANISL 


GENERAL : The keyboard lock mechanism is a function of the Model 19 
teletype which gives the sending operator control over the machines 
on the circuit to the extent that he can disable all keyboards on the 
circuit so no one will accidentally interrupt his transmission while 
he is sendins. This is a dunetion that is accomplished thru the use 


of the universal and blank function levers, 1b does not have a 


specific function Lever as other functions that we have studied 


Such as earri 


7e@ return and signal bell. The feature of disabling 
the keyboards is accomelished by being able thru mechanical 
n/3! 


unit down to the receive position. 


mechanisms to move the SEND/RECEI 


"AK KEY located on the base 


This operation is accommlished by the sending operator, sending 
two blank etde eombinations in succession. There are no pro- 
visions for a distant operator to reset this send receive break 
key back to the send position, thus it would hardly be necessary, 
for before the operator of tiie machines can transmit he will be 
requireé to reset his own machine before he can cause nis keyboard 
to operate, 

NOTE: Every operation of the printer moves the universal function 
lever, and its extension moves the right arm of the T lever 
down. This causes the top of the T lever, the pivot of the 
invermediate lever, and the reset lever to be moved to the 
right, The lower end of the intermediate lever is thus kept 
out of the path of the blank function lever extension. 

When the blank function lever is selected by setting up an all 


spacing or no current combination, its extension noves downward at 
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KEYBOARD IOCK MECHANISM (continued) 

about the same time as the universal function lever, However, 
because the spring on the blank function lever is considerably stronger 
than the spring on the universal function lever, the left arm of the 
T lever will be moved down. The upper part of the T lever, the 
intermediate lever pivot, and the reset lever all move to the left, 
The lower end of the intermediate lever then moves against the side 
of the blank function lever extension when this lever is in its low 
position, At the end of the operating cycly, when the blank function 
lever extension moves upward it permits the lower end of the inter- 
mediate lever to swing beneath it, If another blank selection is now 
made, the intermediate lever is pulled downward, the reset lever is 
moved against the upper contact lever which releases the upper contact 
lever, The spring on the upper contact lever then moves its extension 
against the contact syrings which close the keyboard short-circuiting 
contacts thereby moving the send~receive-lever to its low position, 

If only one blank signal is received and is followed by a space 


or a character, the keyboard will not be locked out. 
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SUBJECT: KEYBOARD LOCKOUT 


Reference: Teletype Bulletin No, 144 page 12, Fig, 24 & 25 


On every printing and spacing operation the 


1. 


6. 


Universal Function Lever moves against the vanes and the 
Universal Function Lever Front. Extension moves the 


Right Arm of the "T" Lever down, This causes the top of the "I" 
lever, which is the vivot point of the 


Intermediate Lever, and the 


Reset Lever to be moved to the right. The upper part of the 
intermediate lever is moved against the 


Stop Bracket and the lower end, or “toe", of the intermediate 
lever will move to the right. Thus keeping out of 
the path of the blank function lever extension, 


FIRST BLANK OPERATION 


When the blank combination is selected, the 


Blank Function lever moves into engagement with the vanes and the 
Blank Function Lever Extension moves the 


Left Arm of the "T" Lever down. The top of the "T" lever. Which 
is the pivot point of the 


Intermediate Lever and the 


Reset Lever will be moved to the left, The upper part of the 
intermediate lever is pulled against the 


Stop Bracket by its spring and the lower end, or "toe", of the 
intermediate lever will be moved to the left against 
the side of the. blank function lever extension, As 
the printing bail moves the function levers to the 
rear (normal position), the "toe" of the inter- 
mediate lever will swing beneath the blank function 
lever extension, 


(Cont'd) 
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SUBJECT: KEYBOARD LOCKOUT (Continued) 
SNCOND BLANK OPERATION 
When the blank key is depressed the second time, the 
1, Blank Function Lever will enter the vanes, the 
8. Blank Function Lever Extension will depress the 


3. Intermediate Lever, which is now under its forward extension, 


and will pull down on the 
4, Reset Lever, whicn will push the 


5. Upver Contact Lever down (through the medium of the uprer 


adjusting screw) so that the 


6. SRB Contacts 3 & 4 will be allowed to close, When contacts 
3 & 4 are closed the keyboard is inoperative 


The purpose of the KEYBOARD LOCKOUT FUNCTION? is to lock out 
all key boards on the circuit while you are sending a message, 
Fach operator must put his own keyboard back in operation, In 
order to put the keyboard in operation again, each operator will 
have to place the sendereceive-break key back to the send position, 
This will open contacts 3 and 4 each keyboard is back in the 
circuit again. 


Notes: PAGE 117 
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UNIT IV-11 
MOTOR STOP 

GENERAL: Motor Stop is a function of the Model 19 Teletype which is th: 
same in general , as the signal bell function in that the machine must 
be in upver case and then the designated code combination is selected 
to cause the motor stop function lever to enter the panees. Motor Stop 
ean be accomplished by either the electrical motor stop method, or by 
the mechanical motor stop method, Here in the Teletype maintenance 
school only the mechanical motor stop will be taught, which utilizes 
the code combination of the letter "HH", By the operator placing 
all the machines on his circuit in the upper case, which allows the 
sixth vane to be positioned properly, then transmitts the letter "H" 
code combination, his machine and all others in the circuit will then 
operate the mechanical function motor stop train of parts to cause 
all the printer motor circuits to onen and the machines will remain 
in an inoperative condition until such time the circuit is needed 
by any operator, 
For any overator to vlace the machines of a circuit into oneration 
he may do so by operating the sends«Receive-Break key to the break 
position which breaks the line circuit causing the mechanical releasing 
of the motor stop mechanism, allowing the motor circuit to close 
starting all the motors and then the circuit is ready for receiving 
traffic, 

When the motor stop function lever is moved forward into its 
selected position in the vanes, its lower rear extension rasises 


the motor stop lever, 
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UNIT [Vell 


MOTOR STOP (Continued) 
This latches the inner motor stop pawl onto the thick part of its latch 
on the armature extension, Simultaneously, the front extension of the 
motor stop function iever closes the left-hand motor contacts, and, as 
the reer extension cl tae motor stop contact lever moves up, the front 
extension moves down against the tension of its svring. This opens the 
right-hand motor step contacts, «as both pairs of contacts are wired 
in muitiple, the motor will not stop until the motor stop function 
lever is restored to its normal position and the left-hand contacts 
open, These contacts hold the motor circuit colsed until the receiving 
cam sleeve comes to rest, which insures the disengagement of the main 
shaft clutch before the motor stops. In order 
to start the motors again, the line must be opened for a short interval 
by depressing the break lever, This moves the upper contact lever 
extension against the line contact insulator, The line is opened, the 
selector armature extension is moved downward by the armature spring, 
and the upper end of the motor stop lever, having moved forward a 
slight distance, is again stopped when its outer pawl catches the cute 
away portion of the motor stop pawl latch, 

When the line is closed again, the armature moves to its operated 
position, the outer motor stop pawl unlatches the armature extension, 
and the motor stop function lever returns to its normal position, 

The extension on the lewer vortion of the motor stop function lever, 
which has been holding the motor stov contact lever away from the 


right-hand motor stop contacts, will now permit the spring to move the 


front extension of the motor stop lever upwarés, closing the motor stop 
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UNIT IV-11 
MOTOR STOP (Continued) 
contacts, 

Tt should be ncted that when the motor stop function is operated, 
the xcvyboard short-circuiting contacts are closed and the keyboard 
fracsmission is Loeliead out. To do this, the forward end of the motor 
ston fraction Lever moves downward against the lower screw on the 
rere lover, This Levsr, in turn, moves the contact onerating lever 
as desoribed under “Send--Receive-Break Mechanism." to the received 
position, Immediately after the motor stop function has been set up 
and before the motor has stopped, should the line be accidentially 
opened, it would be impossible to operate the mechanical motor controle 
The magnet armature wonuid be released, the selector cam cylinder would 
revolve beyond its stonving point, the armature locking lever might 
come to rest in an incent in its cam, and the armature extension could 
not respond to the next open line interval, The motor stop release 
lever is provided to prevent such a condition by making it impossible 
for the motor stop pw iatch to be engaged by the pawl. When the 
locking lever falls into an indent in its cam, its spring brings its 
lower extension againss the stud on the release lever, This shifts 
the upper end of the nctor stop release lever and holds its eccentrie 
against the lower par: of the outer motor stop pawl, preventing it 
from latching under the motor stop pawl latch, Thus the motor stop will 


not be permitted to function and the motor will continue to rotate, 
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SUBIECT: TRAIN OF P&RTS FOR MOTOR STOP 
Reference: Teletype Bulletin No. 144 page 13 & 14 


As the motor stop combination is selected, the 


1. ctor Stop Function Lever moves into engagement with the vanes 
causing the 


2. Motor Stop Function Lever Front Extension to come down and 
ciose the 
3. Left hand motor stop contacts, At the same time the motor stop 
function lever front oxtension mores the lower adjusting screw 
Gown Torcine the 


4, Reset Lever down locking out all keyboards on the circuit. 


{B) 
The ~ — 
1. Motor Stop Function Lever enters the vanes causing the 
2 Motor Stop Function Lever Rear Extension to raise the 
3. Motor Stop Lever, the front extension of which raises the 


4. Motor Stop Contact lever causing its front extension to move 
down against the tension of its spring. This allows the 


5. Right Hand Motor Stop Contacts to open. This condition will 
remain as long as the motar stop pawls stay latched, 
(C} 
1. Motor Stop Function Lever enters the vanes causing the 
2. Motor Stoys Function Lever Rear Extension to raise the lower 
3. Motor Stop Lever, which in turn moves the 
4, Inner Motor Stop Pawl 30 that it latches at the thick portion of the 
5. Motor Stop Pawl Latch on the armature extension, Because the 
stop impulse is a marking impulse, the inner pawl will remain 
latched until such time as the circuit is broken. 


NOTES: PAGE 122 
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SUBJECT: TRAIN OF PARTS FOR MOTOR STOP 


REWEMBER: At this point the inner motor stop pawl is latched on 
the motor stop pawl latch, this the right hand motor stop contacts 
are open, the function lever is out of the vanes thus the left 
hand motor stop contacts are open, Since the right and left motor 


stop contacts are open, the motor circuit -is oven and the motor will 


not run, 
SUBJECT: MOTOR STOP ReLFASE LEVER 
Referance: Teletyne Bulletin No, 144 Page 13 and 14, Fig. 26. 


MOTOR STOP RELEASE LEVER 
Immediately after the motor stop function has b2en set up and 
Before the motor has stopped, should the line be accidentally 


opened, it would be impossible to operate the mechanical motor 
control. The magnet armature would be released, the selector 


cam cylinder would revolve beyond its stonving point, the armature 
locking lever might come to rest in an indent in its cam, and 


the armature extension could not respond to the next open line 
interval. The motor stop release lever is provided to prevent such 


a condition by making impossible for the motor stop pawl latch 
to be engaged by the pawl, as follows: 


When the ~ - 


1. Locking Lever falls into an indent in its cam, its spring brings 
its lower extension against the 


2. Release Lever Stud. This moves the upper end of the 


3, Motor Stop RElease Lever forward, and holds its eccentric 
against the lower part of the 


4, Outer Motor Stop Pawl, preventing it from latching the 


S. Motor Stop Pawl Latch, Thus, the motor stop will not be 
nermitted to function and the motor will continue to rotate. 


PAGE 123 


5ND P 540 (New 6-60) 


Fo. 
Ss 
je 


‘ NY 


\ 
Wht 


WN 


ae 
oe 
sen 
LEE 
= 


rad 
saree" 


| = 


< 


9a 


Oo 


SUBJECT: REC~30 RECTIFIER POWER UNIT 


GENERALS The ©tS-80 is designed to provide filtered DC suitable 
for operation of teletype circuits and to provide proper AC voltage 
for series wound governed motors, when connected to AC sources 
’ ef various voltages and frequencies. 
INPUT & steps of AC input voltage: 
95, 105, 115, 125, 190, 210, 230, or 250 voltse 
4 steps of inp ut frequency: 
25, 40, 50 or 60 cycle, single phasee 
OUTPUT: "DC rated at o9 Ammeres (00 MA) at 120 volts. 
AC at suitable voltegse to operate 3 series wound 
governed motors at frequencies of 25, 40, 50 or 
60 cycles, 
The no load voltages will not exceed 130v DC 


POVER UNIT Consists essentially of the following: 


le AUTO-TRANSFORMER- tekes any of the input values from 95 

to 250V AC and gives correct value for AC output; for heating 
tube filaments and to be changed into DC. 

20 PLATE TRANSFORMER - takes AC from the autotransformer and 
steps it up to 400 VAC to be changed into DC by the tubes 

3e RECTIFIER TUBES, grid controlled, 2 each. These are mercury 
vapor rectifier tubes, type Sots connected as a full weve 
rectifiere 

4. VOLTAGE STANDARD AND AMPLIFIER TUBE. Tthese control the 
grla@ current to rectifier tubes. Keeps the voltage up to 120 
volts when there is a load on the rectifier. Prevents voltage 
from getting above 130 volts when there is no loads 

5e DC OUTPUT FILTER ~ Filter the output so there is no ripple 
or pulsese 

66 RF FILTERS. 


CONTROL AND ADJUSTMENT. 


Ze DOUBLE POLE POWER SWITCH — a double pole ON-~OFF switch which 
*pens both wires coming to the REC~30 when turned off, eliminating 
any connection to all the power source. 

2e« INPUT FUSETRON ~ a 10 Amp fusetron at the lower portion of 

the main terminal panel. Any overload or short in the rectifier 
will cause it to bum out and ail circuits in the rectifier 

will have no powers 
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3 PLATE TRANSFORMER FUSE ~ a 3 Amp fuse in the circuit going 
to the plete transformer from the auto-transformere Any short. 
or overload in the rectifying section will burn out this fuse 
end all DG output will be lost. 
44 A&C INPUT LELDS AMD TAPS ~ to adjust for the input Saitens: 
put the flexible lead at the left of the main terminal penel 
onto the tap which is marked with the voltage which is most 
nearly the same es your availeble AC. 
Se FREQUENCY INFUT LEADS AND TAPS - any rectifier cannot 
change the frequency of the input AiCe We ere actually varying 
the AC voltage output so thet is will be the correct value to 
run our series governed motors at the available frequency. 
Tie lower frequency requires a lower voltage to run a series 
wound motore 
70 volts for 25 cycles 
85 vwoits for 49 cycles 
105 volts for 50 cycles 
115-120 volts for $0 cycles 
6e DC OUTPUT ADJUSTMENT - DC is adjusted by means of the 
potentiometer located between the fuses on the main terminal 
panel. Connect a 60 watt, 120 volt lamp in series with a 
suitable milliemmeter across the DC output of the REC~30 and 
adjust the nvotentiometer until the meter reads 500 Mis. 
7, TIME DELAY RELAY (BI-METAI} +, to prevent damage to the 
mercury vaper rectilier tubes, it hs necessery that the filamen 
be heated at least 20 seconds before putting on the plate ldéed. 
The bi-metal strips begin heating as soon as the REC~30 is 
turned one After 20 to 60 seconds, they should be heated 
enough to bend down and complete the circuit putting the 
load on the plate circuit. Then DC will be availablee 


Also, it is desirable thet you do not get 43 output until 

after you get DO output, so the bimetal relay also controls 

the circuit for 4C outnute This Diometes relay is controlling 
contacts which should close the plate cireuit efter the 
rectifier tubes are heated and then close the output AC circuit. 
When this happens, the circuit that heets the bi-metal strips 
will open. 
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LOSS OF RANGE 


GENERAL DESCRIPTION OF RANGE SPREAD. 


The outboard side of the rangefinder frame is marked with a scale 
reading from §@ to 120. On this scale rests an index arm which can 
be moved to any position on this scale by: 

1. Loosening the thumb screw. 
2. Setting the index arm. 
3. Tightening the thumb screw. 


On a properly adjusted machine, and when receiving a perfect . 
(undistorted) signal, it should be possible to print perfect copy 
(without garbles) with the index arm moved over a full 8G points 
on the range scale. The ideal range spread is regarded as 15 to:95, 
although a spread of from, for example, 26 to 194 or 19 to 99 is 
also acceptable, provided a full 8@ points of range spread is 
obtainable. 


One major cause of loss of range, (a range spread of less than 
89 points) can be traced to mechanical maladjustments, poor lubrication, 
or dirt, primarily in the rangefinder, selector unit or related parts 
of our own machine. 


Another major cause of loss of range is due to (something being 
wrong with the incoming signal) distortion. This may be caused by: 


1. The distant station may be sending out an imperfect signal. 
2. The line circuit may be distorting the signal from the 
distant station. 


GENERAL DESCRIPTION OF SIGNAL DISTORTION. 
Distortion is usually defined as any change made in a signal © 
If a perfect signal is being transmitted to the line by the 
distant station, and we are not receiving a perfect signal from : 
the line, it is obvious that the line circuit is responsible for: 
distorting the signal. Although distortion may be present in any 
line, usually it increases with the length of the line. Ina short 
line, it may be so small that we cannot detect it. In a longer line, 
it may be so great as to entirely prevent us from receiving a usable 
signal, without recourse to a LINE RELAY to regenerate an undistorted 
signal. : 
Note: It is not our purpose here to attempt a complete 
understanding of the may types, causes or effects of 
distortion. For further reference, the publication 
NAVSHIPS 900.031 (Advanced Base Teletype Installation 
and Maintenance Practices) contains an excellent 
discussion of the subject. 
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OPTIMUM SETTING FOR THE RANGEFINDER 

It is obvious thet the best setting for the rangefinder 
index arm is cne that will allow the machine to print & good 
copy. regardless of the manner in which distortion is reducing 
the ranse spread. 


This setting ie called the (optimum setting) meaning: 

(The best average setting). It is determined as foilows: 
le. Find the upper and lower limits of your range. 

Examoles 25 to 35 
ao Add these two figzurese 

Exampie? 25 vius 95 equals 120. 
Se Devide the sroduct by twos 

Example: 129 devided by 2 equals 60. 
The Ootimum set<ine ror the index arm would be 60. 


RANGEFINDER ACTION 

We have aiready learned how the start impulse actuates the 
rauestinicr train cf parts, relessing the stop arm of the 
selector cam sleeve, and permitting the sleeve to make one 
complete revolution. At the end of this revolution, the 

stop arm is heid by the stop lever, since the tripoff 

eccentric is no longer depressing the trip latch plunder, 


due to the reception of the stop impulsee 


EFFECT OF MOVING THE RANGE FINDER INDEX ARM 


Moving the range finder index arm ectually changes the poin:« 
at which the stop lever will catch and hold the stop arm of the 
seiector cam sleeve, the duration of the stop impulses When the 
start impulse relcases the stop arm, the selector cam sleeve 
must travel a certain distance before the first selector cam 
strikes the first selectcr lever. 


If the index arm is moved toward the Low side of the scale 
the stop lever will be moved to the rear,and stop the rotation 
of the selector cam sleeve Later, thus decreasing the distance 
the lst selector cam travels before it strikes the the lst 
selector levers 


In the above case, we decreased the distence and the time 
between the beginning of the start impulse and the positioning 
of the 1st swords 


Now if we move the index arm to the High side of the scale 
the stop lever will be moved to the front, and stop the rotation 
of the selector cam sleeve Sooner, thus increasing the distance 
the lst selector cam travels before it strikes the lst 
selectore 
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RANGEFINDER (con't) 


In this case we increased the distance and the time between 
the beginning of the start impulse and, the positioning of the 
lst sword. 


SWORD POSITIONING TIME 


Each sword must be positioned during its respective 
intelligence impulse. With a perfect signal each intelligence 
impulse is 22 m/s long. Due to the mechanical motion involved, 
it: takes 4.4 m/s to position each sword. 


1. 22 m/s represents 100% of the available time. 

2. 4.4 m/s or 20% of this time must be used to position. 
the sword. 

3. 17.6 m/s or 80% of the available time is left over. 


This 80% excess available time allows us to change the 
positioning time of the swords by moving the rangefinder index 
arm. This 80% is directly convertible to the 80 points of 
range spread required. 


mmm eee 


START | list Int end Int rd Int) 4th Int, 5TH Int 
22 M/s , 2 M/S , 22 M/S 22 M/s, 22M/8 , 22 M/s 


44U/s Hi 


sword fF Rengefinder 
por etcn NY” Index am 
1 eee re nO ae 
* This time mev be 0 15 55 $5 129: 
increésed or Rangefinder scale 


decreased by moving 
the rangefindcsr-index arm. 


Diagram of the letter "Y" with a perfect signal. The shaded 

portions represent the sword positioning time. NOTE that: 

ae Each positioning time occurs in the exact center of each 
intelligence impulse because the rangefinder index arm 
is set in the exact center of the perfect range, 15 to 95. 

b. In this case the first sword-is positioned exactly 30.8 
M/S after the beginning of the start impulse. 

e. The five positioning times are always exactly 22 M/S 
apart aye ta the SnAsine GOL tha aealcohnp ceme an thats 
sleeve. 

d. If the index arm is moved toward the low side of the 
scale the swords will e11 be positioned earlier during 
their respective imoulses. 

e. We cannot move the index arm below 15 or above 95.n the 
range scale without moving each positioning time out of 
its allotted impulse and cause the machine to garble. 
HOWEVER, 

WE CAN MOVE THE INDEX ARM OVER A FULL 80 POINTS OF RANGE AND 

STILL COPY THE INCOMING SIGNAL WITHOUT GARBLES IF THE SIGNAL 

IS PERFECT AND OUR MACHINE PROPERLY ADJUSTED. 


EFFECT OF BIAS DISTORTION. 

Tf all the SPACE impulses in the above diagram were made 
longer by about 4.4 M?S and the MARKING impulses reduced a 
Like amount, we would have a condition known as "SPACING 
BIAS" distortion. We could move our index armm below about 
535 on the range scele but the machine would warble. 

If all the MARK impulses in the diagram were made longer 
by about 4.4 M?S and the SPACE impulses reduced a like amount 
we have "MARKING BIAS" distortion. We could not move ths | 
arm above 75 on the rangefinder and kave the machine s$ill° 
copy. 

MARKING BIAS CAUSES US TO LOSE THE HIGH SIDE RANGE 
SPACING BIAS CAUSES US TO LOSE THE LOW SIDE RANGE 
Of our 22 M/S impulse, 29% has been lost, henoe 29% 
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START | lst INT | énd INT 


Srq INT , 4th INT, Sth INT 


Reese eran’ een Ne = 
Tereedig a 


| Rangefinder 
\y Intex Arm 


O85. 7S 95 120 
“Rangefinder Scale 
&N EXAMPLE OF MARING BIAS DISTORTION 
Showing 20% distortion. Notice thet the machine will NOT 
copy above 75 on the renge scale. MARKING impulses have been 
lengthened and SPACING impulses have been shortened. 
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Index Arm 
O 15 o. JOo- 79 95 120 


Rengsetindér Scale 


AN EXAMPLE OF SPACING BIAS DISTORTION 
Showing 20% distortion. Notice that the machine will NOT 


cnpy below 35 on the range scale. The SPACING impulses have 
been lengthened and the MARKING impulses have been shortened. 
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SOME ERVECTS OF DIS2RTTON 


. Frequently, when receivine a signal with moderats 
distortion, we will find that the distortion will effect 
the range spread in a definite manner, 
For examp is. ¢ 
1s ‘The UPPER limit. of she range may be reduced ty 3C roin- 
(Range 17 to 65) . 
2e The SOWET-.imlt of che range may bo redused ny S@ poin 
: (Range 35 to 95) ne ; 
Se Both ends of the range may be redvsced by 15 roints. 


(Range 30 to 80) 


B RELTIONSHIP 


OF 80 POINTS OF RANGE -AND 1 


When on impulse or signal is perfect, the renge of 
the impulse is 100 percent, eqhelling 0 to 100 on the range 
finder, Since the. ideal position for the selecting Interval 
ts the CENTER of the impulse, the range finder arm should 
be set on 50. The selecting mechanism must use 4.4 millisec 
or 20 percent of the impulse and since the range finder is 
set on 50, the 20 percent will come from the exact center o: 
the impulse and leave a total of 80 percent, 40 percent on 
each side, Therefore the range finder can be moved 40 poin: 
each way without receiving a wrong impulse, resulting in a . 


ranges of 10 to 90 (50 minus 40, 50 plus 40). or 80 points. 

_. fo measure net effect of all kinds of systematic 
distortion, position of received signals; thé renge esnag? 7 
arm is first moved in ohe direction until etrors appear. in | 
the copy and then moved back slowly until these errors are . 
eliminated. Similarly, the rangefinder arm is thoved fe the _ 
maximum distance in the opposite direction. Thege twé scal | 
readings then give the operating margin of signals under te 
On perfect signals the margin would be from 10 te 90, 80 po 
but with either MARKING or SPACING bias this mergin would n 
be so gYeat. With MARKING bias the HIGH part of the Senge 
would be affected, and when SPACING bia is present, the LOW 
part would be affected. 
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RIBSON FEEBD 


REF: Telet ype Bulletin NO. 144 Pe, 7, Fic, 14 

General: The ribbon feeding operation in the model 19 teletype is for the 
purpose of causing the ribbon to be continuously move in front of the type 
pallets, which causes the printed copy to be printed legible, Ribbon feed 
is acccomplished on the rearward travel of the printing bail. 

RIBBON FEED TRAIN OF PARTS 

THe rm. 

1, Nothced Extension of the Pull Bar Bail Pluneer has one end of 


@e Ribbon Feec Lever enzaged in its slot. The other end of the ribbon 
feo3é lever is attached to the casting of the type 
ex tarriase, Gonneeted in the middle of the ribbon 


ie . a 
Fced Llsever Ls “hile 


3. Ribbon Feed Pawl, which, on the forward motion of the printing bail, 
rides over and ensages a tooth on the 


4. Ribbon Feed Ratchet, T hen on the rearward movement of the printing 
bail, the pawl advances the ribbon feed ratchet 
one tooth as it turns. “Mounted on the same 
shaft as the ratchet is the 


5. Ribb on F eed Ratchet G ear, which will also turn, It is meshed with 
and turns the 


6. Ribbon Feed Shaft Gear, which is mounted on the 

7. Ribbon Feed Shaft. Mounted on it are the 

8, Ribbon Feed Shaft Bevel @ sars that mesh with the 

9. Vertical Ribbon Feed Shaft Bevel Gear. These cause the 

10, Vertical Ribbonteed Shaft to rotate, This shaft rotates the 
11, Verticsl Ribbon Feed Shaft Spur Gear, These mesh with t he 


12. Ribbon Spool Shaft Syur Gear causing the 


Page 134 


(RIBBON FEED CON'T) 


13. RIBBON SPOOL SHAFT to rotate. Mounted on the spool shaft is the 

14. RIBBON SPOOL which will also rotate. This action advances the 
ribbon. 
RIBBON FEED TRAIN OF PARTS 

NOTCHED EXTENSION OF THE PULL BAR BAIL PLUNGER 

RIBBON FEED LEVER 

RIBBON FEED PAWL 

RIBBON FEED RATCHET 


RIBBON FEED RATCHET GEAR 


-_RIBBON FEED SHAFT GEAR 


RIBBON FEED SHAFT 

RIBBON FEED SHAFT BEVEL GEAR 
VERTICAL RIBBON FEED SHAFT BEVEL GEAR 
VERTICAL RIBBON FEED SHAFT 

VERTICAL RIBBON FEED SHAFT SPUR GEAR 
RIBBON SPOOL SHAFT SPUR GEAR 

RIBBON SPOOL SHAFT 


RIBBON SPOOL 


PO ee ee) 


5ND P 540 (New 6-60) 


SUBJECT: RIBBON REVERSE TRAIN OF PARTS 

Reference: Teletype bulletin No. 144 page 7, Fig 15 

RIBBON REVERSE TRAIN OF PARTS. 

The eyelet in the ribbon engages the --- 

1. Ribbon Reverse Arm, which is secured to and turns the 

2- Ribbon Reverse Shaft. Secured to the bottom of this shaft is 

3. Ribbon Reverse Sheft Link, which actuates the 

4. Ribbon Reverse Pewl Link, which moves the 

5e Ribbon Reverse Puwl, into the path of the 

6e Ribbon reverse Fail, On the rearward motion of the ribbon 
reverse bail it engages the ribbon 
reverse pawl end pulls it to the rear =» 
which in turn causes the 

%. Ribbon Reverse Lever, to move the ribbon feed shaft bevel gear 

€ into engagement with the opvosite vertic 


ribbon feed sheft bevel geere 


R-E-M-E-M-B-E-R-, The ribbon feed shaft is held to the right or 
left by the ribbon feed sheft detent and roller. 


RIBEON REVERSE ARMY 
RIBEON REVERSE SHAFT 
RIBPON REVERSE SFPAFT LINK 
RIRRON PEVERSE PAWL LINK 
RIBPON REVERSE PAWL 
RIBRON REVERSE BIL 
RIBBON REVERSE LEVER 
Notess 
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5ND P 540 (New 6-60) 
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SUBJECT: RIBBON OSCILLATOR TRAIN OF PARTS 
References Teletype Bulletin No 144 Pg. 7, Fig 16 
RIBBON OSCILLATOR TRAIN OF PARTS. 

The = - 


le Pull Bar Bail Plunger Left Arm, on it's rearward movement 
strikes the 


2e Ribbons Cscillator Extension, which in turn pulls the 
3e Ribbon Oscillator, down sgainst the tension of the 


4e Ribbon Oscillator Spirel Spring, Connected to the ribbon 
oscillator is the 


5e Ribbon Carrier, which pulls the ribbon below the line of printe 
PULL BAR BAIL PLUNGER LEFT ARM 
RIBRON OSCILLATOR EXTENSION 
RIBBON OSCILL?.TOR 
RIBBON OSCILLATOR SPIeAL SPRIM 
RIBBON CARRIER 


P-Y-R-P-O-S-E of the ribbon oscillator is to move the ribbon below 
the line of print when the machine is in its normal 
vositione 


SUBJECT: RIBBON LOCKOUT 
Reference: Teletype Bulletin No. 144 page 7, Fig. Il 


Tje Ribbon Lockout Bar is manually operated. When the ribbon 
lockout bar is moved to the left, the ribbon lockout bar extension 
rides over the ribbon oscillator extension, holding it down. This 
prevents the ribbon oscillator spiral spring from reieing the 
ribbon carrier during the forward motion of the printing bail. 

The purpose of the ribbon lockout is to make it possible to cut 
stencils on your printer. 


Notes Because the ribbon shift lever spring holds the ribbon 
shift lever roller against the slide bar on the platen 
assembly, the ribbon is moved up when the platen shifts 
to the figures positione 
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JOB SHEET NO. 1 


SUBJECT: ADJUSTMENTS 
REF? TELETYPE BULLETIN NO. 138B 


THE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT 


1. PLUNGER GUIDE ROLLER BRACKET 


Page 1-4, Para 3 and 5, Fig 2 


2. PLUNGER ROLLER ECCENTRIC MOUNTING STUD 
Page 1-4, Para 6, Fig 2 


3 PULL BAR GUIDE 
Puge 1-4, Pxr@ 9, Fig 5 


4. CODE BAR BELL CRANKS 
Pege 1-28, Para 153, Fig 62 


qy 


Adjustments 1 through 4 are familiarizing adjustments 
to acquaint the student with the proper use of tools and 
gueges, and to read end interpret directions from the manual. 


De 


Be 


76 


8. 


10. 


ll. 


14. 


JOB SHEET NO. 2 


REMOVE AND DISASSEMBLE MAIN SHAFT. 


CAUTION: DO NOT wash parts in solvent that 
have felt washers or wicks inside . 


REASSEMBLE MAIN SHAFT 
Teletype Bulletin No. 144, »Page 3 Fig 36 


INSTALL AND ADJUST MAIN SHAFT 
Page 1-9, Para 39 


MAIN SEAFT CL¥TCH THROWOUT LEVER 
Page 1-9, Para 40, Fig 20 


SPACING SHAFT LOWER BEARING BRACKET 
Page 1-10, Para 43, Fig 22 


PRINTING BAIL ADJUSTMENT 
Page 1~10, Para 45, Fig 23 


FUNCTION LEVER BAIL 
Page 1-10, Para 46, Fig 24 and 25 


BLOCKING PLATE 
Pugo 1-10, Para 47, Fig 24 


SIXTM VANE 
Page 1l-llI, Para 50, Fig 25 


SELECTOR VANES 
Page 1-12, Para 51, Fig 25 


PRINTING BATL SPRING TENSION 
Page 1-12, Para 53, Fig 28 


HITED 


JOB SHEET NO.S 
TYPEBAR CARRIAGE FINAI-RIBBON FEED, RIBBON REVERSE. 


16. RIBBON FEED SHAFT: BEARING PLATES 
Page 1-5, Para 10, Fig6& 7 


* 19. RIBBON FEED SHAFT DETENT SPRING 
Page 1-5, Para 11, Fig 6 f 


18. VERTICAL RIBBON FEED SHAFTS 
Page 1-5, Para 13, Fig 7 


19. RIBBON SPOOL BRACKETS 
Page 1-5, Para 15, Fig 7 


20. RIBBON SPOOL SHAFT SPUR GEARS 
Page 1-5, Para 15, Fig 8 a 


21. VERTICAL RIBBON FEED SHAFT SPUR GEARS 
Page 1-5, Para 16, Fig 8 


* 22. RIBBON SPOOL CUPS 
Page 1-6, Para 17, Fig 9 


23. VERTICAL RIBBON FEED SHAFT SPRING TENSION 
Page 1-6, Para 18, Fig 9 


24. RIBBON REVERSE SHAFT COLLARS 
Page 1-6, Para 21, Fig 10 


25. RIBBON REVERSE SHAFTS 
Page 1-6, Para 20, Fig 10 ogee 


26- RIBBON REVERSE SHAFT LINKS 
Page 1-6, Para 22, Fig 11 


27. RIBBON REVERSE ARM BACKSTOP 
Page 1-7,Para 23, Fig 10 


. 28. TYPEBAR BACKSTOP 
«3 Pege 1-7, Fig 12A 


29. RIBBON SHIFT LEVER BRACKET 
Page 1-8, Para 29, Figs 13 & 14 


30. 


3l. 


32.6 


356 


34. 


356 


JOB SHEET NO.3 (CONTINUED) 
RIGHT PULL BAR SPRING BRACKET 
Fage 8, Para 35, Fig 18 


LEFT PULL BAR SPRING BRACKET 
Page 9, Para 35, Fig 18 


CARRIAGE SUPPORT & PULL BAR BAIL PLUNGER ROLLER. 
Page 9, Pera 36, Fig 22 


CARRIAGE GUIDE SCREWS 
Page 28, Para 152, Fig 23 


SPACING RACK 
Page 28, Para 154, Fig 63 | 


RIBBON OSCILLATOR LEVER 
Page 31, Para 170, Fig 67 


NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR 
GRAD 


ES BUT WILL BE ACCOMPLISHED (IF NECESSARY) 
BY THE INSTRUCTOR AND/OR STUDENT AS TIME PERMITS. 


JOB SHEET NO. 4 


SHIFT/UNSHIFT MECHANISM 


* 36. 


37 « 


586 


39-6 


40. 


¥*4r. 


42 


435. 


a 


PLATEN UNIT PILOT SCREWS 
Page 19,Para 90,Fig 49 & 52 


PLATEN SHIFT/UNSHIFT STOP POST 
Page 19,Para 91, Fig 50 


UNSHIFT STOP SCREW 
Page 20, Para 92, Fig 50 


SHIFT STOP SCREW 
Page 20, Para 93, Fig 50 


FUNCTION BAIL BLADE 


Page 20, Para 97, Fig 52 


UNSHIFT ON SPACE CUTOUT LEVER 
Page 21, Para 98, Fig 97 & 98 


SHIFT( FIGURES)AND UNSHIFT(LETTERS) 
Page 1-21, Para 99, Fig 50& 51 


SHIFT/UNSHIFT DETENT 
Page 21, Para 101, Fig 50 


NOTE: ADJUSTMENT INDICATED BY * ARE NOT REQUIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED BY THE INSTRUCTOR 
AND/OR STUDENT (IF NECESSARY) AS TIME PERMITS. 


* aay 


* 45. 


* 46. 


47. 


48. 


49. 


50. 


Sl. 


S26 


53-6 


JOB SHEET NOs 5 
LINE FEED MECHANISM 


PLATEN SHAFT 
Page 1-22 Para 105 


~PLATEN FRICTION ASSEMBLY 


Page 42, Para 231, Fig 93 


SINGLE/DOUBLE LINE FEED DETENT 
Page 1-22, Para 106, Fig 50 


LINE FEED DETENT LEVER 
Page 1-22, Para 108, Fig 50 & 53 


LINE FEED CHECK SCREW 
Page 23, Para 113, Fig 53 


LINE FEED LINK TURNBUCKLE 
Page 1-22, Para 109, Fig 50 


LINE FEED CHECK POST STOP SCREW 
Page 1~23, Para 114, Fig 53 


LINE FEED CHECK LEVER 
Page 235, Para 115, Fig 50 & 53 


PRESSURE ROLLER RELEASE CAMS 
Page 23, Para 118, Fig 53 


PRESSURE ROLLER TENSION SPRING 
Page 1~24, Para 119, Fig 55 


1 


NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) BY 
THE INSTRUCTOR AND/OR STUDENT AS TIME PERVITS. 


S54. 


55. 


56. 


57.6 


58. 


59. 


60. 


6l. 


626: 


636 


64. 


656. 


66. 


67.6 


JOB SHEET NO. 6 


SIGNAL BELL, CARRIAGE RETURN AND SPACING 


Me, 


SPACING ESCAPEMENT PAWL OPERATING A 
Puge 125,Para 128, Fig 57 


SIGNAL BELL LATCH BAR LATCH SHIMS 
Page 1~25, Para 133, Fig 29A 


SIGNAL BELL LATCH BAR LATCH 
Page 1-25, Para 134, Fig 59A 


SIGNAL BELL HAMMER BACKS TOP 
Page 1-25, Para 135, Fig 59A 


CARRIAGE RETURN LATCH BAR LATCH SHIMS 
Page 1-26,Para 139, Fig 59A & 60 


Page 1~26, Para 140, Fig 60B 


(a 
CARRIAGE RETURN LATCH BAR LATCH 4 “ 


CARRIAGE RETURN LOCK BAR LATCH ECCENTRIC iy 
Page 26, Para 143, Fig 60A 


CARRIAGE RETURN LOCK BAR 
Page 1-26, Para 143, Fig 60A ri a“ 
3 9 i a 


CARRIAGE RETURN OPERATING LEVER STOP SCREW, 
Page 1~27, Para 144, Fig 60B 


SPACING STOP LEVER BRACKET 
Page 1-27, Para 150, Fig 61 


CARRIAGE RETURN SPRING DRUM ~ 
Page 1-28, Para 157, Fig (none) e 


LEFT AND RIGHT MARGIN ADJUSTING SCREWS 
Page 1~31,Para 168 & 169,Fig60B and 61 


MARGIN BELL 
Page 1~32,Para 173,Fig 58 


DASMPOT VENT SCREW 
Page 1~33,Para 176,Fig 60 
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JOB SHEET NOT 


THE SELECTOR UNIT 


PRELIMINARY: 1. REMOVE SEPARATOR PLATES. PLACE ALL P!RTS 
ON WORK BENCH IN EXACT ORDER OF REMOVAL. 
PROCEED AS FOLLOWS =: 


68. 


696 


70. 


71. 


726 


ae 


db. 


Remove the five nuts and lock washers 
holding the plates assembly. 

Remove the top separator plate. Note 
that it is different in shape than 
the others. 

Remove the armature locking lever and 
its spring. 

Remove second separator plate. 

Remove selector lever spring, sword, 
“T" lever and selector lever. 
Continue disassembly, removing all 
plates, swords, "T" levers, springs - 


2. CLEANING, LUBRICATION AND REASSEMBLY. 


a. 
De 
Ce 
d. 


e. 


f. 


Draw pan of Agitene from shop. 

Draw rags from container in room. 
Clean all parts removed above. Spread 
a fine film of oil on all parts and 
wipe off excess. 

Check all parts for undue wear snd 
tear while cleaning. 

Reassemble the unit in exactly the 
reverse order of removal. 

Call Instructor for throwout on the 
following adjustments. 


STOP LEVER ECCENTRIC SCREW 
Page 1-14,Para 63, Fig 36. 


fAGNET BRACKET 
Page 1-15,Para 69, Fig 33 


SELECTOR MAGNET COIL 
Pege 1-15, Para 68, Fig 33 


SELECTOR ARMATWRE BRACKET AND LINK 


Page 1-13,Para 58, Figs 31,32 & 33 


SELECTOR ARMATURE - 
Page 1-18, Para 57 ,Fig 31 


JOB SHEET NO. 7 (CONTINUED) 


73. ARMATURE STOPS : 
Page 1-14, Para 60, Fig 34 


74.4 AMATURE TRIP OFF ECCENTRIC SCREW 
Page 1-15, Para 67, Fig 39 


754 ARMATURE LOCKING WEDGE 
Page 1-17, Para 75, Fig 43 


It is required that the student obtain 80 points 
of range, anywhere on the range scale, using the BD-100 
"TD" or the mobile "DTS". 

Students obtaining 80 points or over will proceed 
on to the next adjustment without having each of the 
selector unit adjustments checked by the Instructor. 

When the student is certain he has 80 points of 
range he should place his name on the board for a check, 
If the Instructor determines he has 80 points or more 
it is indicated that all selector unit adjustments are 
within tolerance. 

If unable to obtain 80 points of range after refinir 
all selector unit adjustments call the Instructor. 
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77. 


78. 


82. 


83. 


84, 


85. 


86. 


87. 


88. 


89. 


90, 


JOB SHEET NO. 8 


MOTOR STOP AND KEYBOARD LOCKOUT MECHANISM 


ARMATURE LOCKING WEDGE (MOTOR STOP PAWL LATCH) 


PAGE 1-14, PARA 61, FIG 97 


MOTOR STOP LEVER BRACKET 
PAGE 1~43, PARA 240, FIG 97 


MOTOB STOP LEVER ECCENTRIC 
PAGE 1-43, PARA 241, FIG 97 


MOTOR STOP PAWL BACKSTOP 
PAGE 1-44, PAR 243, FIG 97 


MOTOR STOP LEVER BACKSTOP SCREW 
PAGE 1-44, PARA 242, FIG 97 


MOTOR STOP RELEASE LEVER ECCENTRIC 
PAGE 1-44, PARA 244, FIG 97 


MOTOR STOP LEVER SPRING TENSION 
PAGE 1-44, PARA 246, FIG 97 


STOP IBVER PLATE 
PAGE 1-37, PARA 206, IG 83B 


BREAK LEVER ADJUSTING PLATE 
PAGE 1-37, PARA 207, FIG 83B 


SEND RECRIVE "T* IEVER FRICTION WASHER 
PAGE 1-29, PARA 160, FIG 65A 


SEND RECEIVE MECHANISM PLATE 
PAGE 1-29, PARA 163, FIG 66 


INTERMEDIATE LEVER STOP BRACKET 
PAGE 1-30, PARA 164, FIG 654-66 


SEND RECEIVE RESET LEVER UPPER ADJUSTING 
PLATE (SCREW) 
PAGE 1-31, PARA 167, FIG 65B 


RESET LEVFR LOWER ADJUSTING SCREW 
PAGE 1.45, PARA 251, FIG 99 


RESET LEVER DOWNSTOP SCREW 
PAGE 1-45, PARA 252, FIG 99A-99B 


TTD 


UNIT :IV=- 13 


MODEL 19 KEYBOARD TRANSMITTING UNIT 


GENERAL: The keyboard of the Model 19 Perforator Tran:- 
mitter is the TRANSMITTING UNIT which permits manual 
operation of the Mod. 19 teletypewriter. 


PURPOSE: THE KEYBOARD CHANGES MECHANICAL MOTION INTO 
ELECTRICAL IMPULSES OF THE FIVE UNIT TELETYPE CODE. 


>ressing down on any key causes mechanical action to 
taks plase that opens and closes six pairs of electrical 
contacts in various vatterns. This causes the teletype 
lovy to be either OPENED (SPACE) with NO current on the 
linc, or U'G625 (MARK) with current on the line. 


SOURCE OF MECHANICAL POWER: Mechanical power for the 
operstion of the Model 19 is derived FROM CAMS AND GEARS 
ON THE MAINSHAPT CNLY ,4ND SPRINGS THROUGHOUT THE MACHINE. 


The main shaft is mounted on the typing unit. On its 
right end is a larga fiber gear (Main shaft gear) which 
mesces with acvrwtal gear (Motor pinion gear) on the motor 
shart. The transm:cting shaft is driven by the transmitt- 
ing chefs DROVES ge.s+ which is mounted on the rear end of 
the transititting shact. ‘the transmitting shaft DRIVEN 
gear is driven by the sransmitting shaft DRIVING gear 
which is mounted on the rein shaft. Thus we can trace the 
the wurain of parts for rotation of the transmitting shaft 
as follows 3 MOTOT. PINION GEAR 

MATN SHAFT GEAR 


MATN SHAFT 
TRANSMITTING SHAFT DRIVING GEAR 
TRA TTING SHAFT DRIVEN GHAR 


TTING SHAFT 


In the Mode. i9 ws will frequently discuss the source o: 
POWER. ac the mote> pinion geer actually starts it all 
off, it seems “he ivgical place to Eo BLT IT Is No?. 

For each operation in tne machine, “here is a cam or gear 
on the main sheft that furnishes power, or a spring some 
where in the mechins that assists in the cperation. 
Therefore, in tracivg the source of tower. we will go back 
only as faz as the main snaft end we wili ALWAYS be guided 
dy ths following ruic. Memorize it and learn to apply it! 


IN THE MODFL 19 ALL POVER ITS DERTVED FROM CAMS AND GEAR 
ON THE MACN SHaF? ONLY, AND SIRENGS THROUGHOUT THE MACHINE. 


NOTE: Ths motor rotates at 2100 HRPM 
The main shatt rotetes at 420 RFM 
The 


tment com ts Pn oe eh; xe rotates a+ Z%eQ POV 


ae MF ais oe: nee ae ee ee te arin ke 
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KEYBOARD TRANSMITTING SHAFT 


The transmitting shaft rotates all the time the rm-to,r 
is running. In all our discussions of the mchine, we wil 
assume thet the motor is running, as that is the normal 
comnsition of the mchine. 


ne mitting shaft has mounted on it, the TRANSMIT 
raat SLs SEVE, and the TRANSMITTING SHAFT CLUTCH ce 

ive ion clutch) and the TRANSMITTING SHAFT DRIVEY 
}. The transmitting cam sleeve rotates only 
insmitting shaft clutch is engaged. 


Seid PEENC C0" SLEEVE HAS 7? cans on it. From 
u they are the 

LOCK LOOP CiM 

START STOP CAM 


ist thru 5th TRANSMITTING CAN 


7 CSUTCH consists of a DRIVING 
°c the TRANSMITYING SHAFT, and a 

Bs memlce r which ounectsa by a spline and compress-~ 

50 tne TRANS int CAM GLEEVE assembly. ‘The 

aed 590 the Mivark: and DRIVEN members of the 

ees ie! be engaged and diss:gaged withoul having ta 

the cam siseve assembiy, oo.y the cictch driven 


yvHioch is bolt 


NOVI GPING S 
3 
4 


FT 
Ut 
G 


Fa 
a 
Ss 


git 


Novmaitr between cperetions, the transmitting shett 
Cut sn is disengaged and the transmitting sem sleeve does 
mot turn. Whenever a key is @spreeset. the transmitting 
snaft cluitcn 1s engegec aad wt! 2 kes une 
Coe Ue a eee re, ab. ube the clutch 
becoenss senzazed aooite i The will be 


ee later). 


We purpose of the LOGX LOOP CAM will be explained late 


Tae SYTART-S79P CAM governs the transmission of the 


tne FIVE TRANSMITTING (OR INTELLIGENCE} CAMS govern the 
transmission of the five unit teletype cede, the operation 
of waiehn wili be covered in the KEY to CONTACTS train of 
Parts. 


MOTES s 


Page 151 


SUBJECT: TRANSMITTING SHAFT ASSEMBLY 


Reference; Teletype Bulletin 166, Page 3, Para 2, Fig 6 & 14 
1. The TRANSMITTING SHAFT rotates ALL the time. 


2. The TRANSMITTING CAM SLEEVE rotates ONLY when the 
TRANSMITTING SHAFT CLUTCH is engaged. 


3. There are EIGHT (8) cams on the TRANSMITTING SHAFT. 
From the REAR to the FRONT, they are: . 


a. THROWOUT CAM 
(Used to cam the DRIVEN member from the DRIVING clutch 
member) 


b. LOCK LOOP CAM 
(¥sed to lift the LOCK LOOP up ...this will be explained 
later) 


c. START-STOP CAM 
(Governs the START and STOP impulses of the Teletype 
code (Baudot Code). 


d. lst thru 5th TRANSMITTING CAMS (or Intelligence Cams) 
(Used to govern the TRANSMITTING CONTACTS) 


Additional Notes (If desired) 
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KEY TO THROWOUT CM, TRAIN OF PARTS. 
REF? Teletype Bulletin 166, Page 3, Para 2, Fig 6. 
FURPOSE OF THE KEYBOARD: TO CH..NGE MECHANICAL MOTION INvO 
ELECTRICAL IMPULSES OF THE FIVE 
UNIT CODE. 
Depress a 
l. SFY, the key moves the 
2, VY LEVER. The keylever moves the 


3 > inVERSsL PAR down. .ttached to the right end of the 
Universal Bar is the 


4, (omp.OFP PAWL which is pulled towsrds the front of 
the mechime and in doing so rotates the 
5D. INTERMEDIATE PAWL clockwise. Mounted on the rear arm 


of che intermediate Pawl is an 
eccentric screw which will move the 
lower arm of the 


6. CLUTCH THROW-OUT LEVER, rotating it CLOCKWISE, thus 
disengaging the Ciu toh Th rowow 
Lever from the 


Deg CHROWIUT CAM, which is physicelly part of the clutel 
criven member. As the Cluteh Throweat 
Lever is disengagee from tre Throwout 
Cam, the Cletch Compression Spring 
forces the Driven member into the Driv- 
ings member, thus starting the Transmitt- 
ing Cam Sléeve to rotating. 


KEY 

ERYLZEVER 

UNIVARSSL BAR 

YRIEP--OFF PAWL 

INTEAMEDIAYTE PAWL 

THRIWIUT CAM 

BOC ICG OIO AR IO ICICI ICICI IC A IK IAG CII IO I oI aR ake a ae ic oke a ig 2 


NO TES: 
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SPLCE BAR to the THROWOUT CAM, TRAIN OF PARTS. 


REF: Teléetvve Bulletin 166, Page 3, Para 4. 
Teletype Bulletin 144, Page 3 


NOTH: THE KEYBOARD HAS A SPACH KEYLEVER THAT OPERATES LIZ= 
ANY OTHER KEYLEVER FOR THE TRANSMISSION OF f£. SINGLE 
SPACE. 


Deoress whe - 
i, SVACH BR, which will move the 


2. SoACH FaR LOOP, down. The Space Bar Loop upper extensi; 
is ettached to and operates the 


3. SPcGE REPEAT ROD to the FRONT of the machine and in 
“4 doing so the Space Repeat Rod strikes 
the 


4. JNTSRMEDL.TE PAWL rovating it CLOCKWISE, which in turn 
will rotate the 


5. CLUTCH THROWOUT LEVER cioskwise thus disengaging it 
trom che 


6. THEROWOUT CAM, allowing ths clutch compression spring 
to force the DRIVEN member into ensagemer 
w..tn the DRIVING member end theresy 
rotating the Trenenieet nme Gan Sleevs. 
The Transmitting Cem S.ceve will continue 
to rotate uncil the Space Bax is releasec 
aac pevuras bo Its notral positicn by thi 
actvicn of ths Space Keylever Srping. 


SPACE BAR 

SPACH REPEAT ROD 

INTO PMSDL ATR PANG 
CLUOLTE TSO WOUT LEVER 
raters QUT CM 
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KEY TO TRANSMITTING CONTACTS, Train of Parts 
Ref: Teletype Bulletin No. 166, page 2, 3, Fig 5 
Depress the | 
1. KEY. which moves the 
2. KEY LEVER which moves the 


3. SELECTOR BARS. There are FIVE pairs of Selector Bars 
directly underneath the keylevers. The 
front selector bar of each pair rests on 

the LEFT arm of the "Y" levers. The rear selector bar of each 

pair rests on the RIGHT arm of the "Y" levers. If the FRONT 
selector bar goes down, the "Y'' lever lower arm move toward the 

RIGHT. If the rear selector bar goes down, the "Y'"' lever lower 

arm moves toward the LEFT. When the FRONT selector bar moves 


DOWN a SPACING impulse is being transmitted. When the REAR 
selector bar moves DOWN, a MARKING impulse is being transmitted. 


The selector bars move the 


4. '"Y'' LEVERS, the "Y'' levers lower arms are secured together 
with 


5. "Y' LEVER CONNECTING LINKS. Secured to the "Y" lever 
connecting links are the 


6. LOCKING LEVER FORKS.. Riding in the forks are the 
7. LOCKING LEVERS which control the 

8. CONTACT LEVERS which control the 

9. TRANSMITTING CONTACTS. 


KEY 

KEYLEVER 

SELECTOR BARS 

"Y" LEVERS 

"y" LEVER CONNECTING LINKS 
LOCKING LEVER FORKS 
LOCKING LEVERS 

CONTACT LEVERS 
TRANSMITTING CONTACTS 


ve errs army ee ee cee 


OPERATION OF THE LOCK LOOP 


Once the locking levers have been positioned, they must 
not change this position until the character or operation 
set up on them has been completely transmitted 


If the levers were shifted during transmission of a 
selected operation, that operation would be garbled. 


The action of the lock loop prevents depressing another 
key until the previously selected operetion has been 
completed. 


Normally, the LOCK LOOP ROLLER rests on the HIGH side 
of the LOCK LOOP CAM. 


When the Transmitting Cam Sleeve starts to rotate, the 
LOCK LOOP ROLLER rides down to the LOW side of the LOCK 
LOOP CiéM. 


This allows the 1.0CK LCOP to drop down and the LOCK 
LOOP BLADE locks te LOCKING LEVERS. 


If the operator tries to depress another key at this 
point, he is prevented from doing so, since the locking 
levers are prevented from changing to another position by 
the lock loop blade. 


When the selects? speration is completely transmitted 
and the transmitting. 3am Sleeve comes to a stop, the lock 
loop roller is agen resting on the HIGH side of the lock 

loop cam. The lock loop has been mcved up and the lock 

loop blade releases the locking levers so that they may 


be pose ere for the next operation. 


LOOK LOOP céM 
LOCK LOOP ROLLER 
LOCK LOOP: 

LOCK LOOP BLADE 
LOCKING LEVERS 
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Unit IV-14 
PERFORATOR MECHANISM 


GENERAL: 


The perforator unit of the Model 19 is attached to the left 
side of the keyboard casting. This mechanism consists essentially 
of a cet of punches for perforating the tape, a punch magnet and eer 
armature lever for operating the punches, a set of selector fingers, | 
selector levers and "Y" lever connecting link extensions, used in Oe 
selecting the punches and a tape feeding mechanism. The perforating 
mechanism which punches the holes in the tape if the impulse if 
MARKING, or ieaves the tape unpunched if the impulse is SPACING, 
consists of a mechanical train of parts which sets up six fingers 
beneath the six punches which are under the tape. An armature and. 

a pair of punch magnets are beneath the fingers. After the fingers — 
are positioned so the proper punches will be pushed through the tape 
to correspond with the code combination the punch magnets will be 
energized, operating the armature, raising the fingers UP, pushing | 

the punches through the tape for each MARKING impulse. 

At this time we are concerned with HOW and WHEN the punch magnets 
will be energized. 

We have already traced out the line circuit through the keyboard, 
tracing its path through 55, 54 and 57 slip connector and the trans-~ 
mitting contacts. Our bias circuit when through 51 and 56 slip con- 
nectors and the polar neutral key. Our common DC path for bias, 
magnet and shunt circuits make contact at 53 and 52 slip connectors, 
but we only used them as check points. Now we will see how the DC 
from 53 and 52 slip cqnnectors will be used in the perforator unit. 


KEYBOARD OPERATING LEVER 


The keyboard operating lever is a manually operated, three position 
lever located on the right side of the keyboard unit.. The selection 
of any one of three methods of operation may be made by placing this 
operating lever in the desired position. 


A. OPERATING LEVER IN UPPER OR "KEYBOARD" POSITION - direct keyboard 
transmission to the line with a printed record being produced at the: 
transmitting point. The maximum speed of the keyboard is limited to 
the predetermined speed of the set which is 60 WPM here in school. — 


B. OPERATING LEVER IN MIDDLE OR "KEYBOARD AND TAPE" POSITION - ; 
simultaneous direct keyboard transmission to the line and perforating 
of tape with a printed record being produced at the transmitting point.’ 
The maximum speed of the keyboard is limited to the predetermined speed 
of the set which is 60 WPM. 


C. OPERATING LEVER IN LOWER OR ''TAPE' POSITION - perforation of tape 
only, with the associated printer either receiving messages from a 

distant station, or monitoring the message perforated in the tape as it 
is being transmitted to the line by a transmitter distributor. 


KEYBO/.RD CONTROL CONTLCTS 


The kevboard control contacts ere mounted on the right 
rear corner of the keyboard casting. There are FIVE contec 
numbered 1 thru 5; from the top down. These contacts are 
controlied by the keyboard control operating lever. 


CfM PULSING CONTACTS 


Tne cam pulsing contacts are mounted on a bracket above 
the transmitting cam sleeve. There are two pairs of cem 
pulsing contacts, wired im varsllel, the rear one above 
number 4 intelligence err end the front one above number 
S intelitgence cam. When ths indent of the cam is at the 
top of the snaft, the car pulsing contacts above it is 
allowed to close. 


PUNCH CONT .OTS 
ime punch convacts awe rounted on the perforetor mechanis 


Tnese two sconcrcss will ciose every time a key is depressed, 
and cpen every time » key is released. 


REYROARD CONTROGM OF 4%: 


ao ee ere em ae ee Spat ite at peed ag dO tot es 


TING LEVER IN KEYRO/.RD 


SITIOYN 


1. Keyboard contro! sontacts 4 and 5 closed 

2. Keyboard control contacts 1.2 and 3 open 

Se Punch magnets are energized thru the cam pulsing contac~ 
as ee a key is depressed, setting up the locking levers. 

she fingers under the punches, the cam sleeve 

ssemply begins rovating. 

_the START impulse is sent, the rear can pulsing 

cte close. 

first se.ecting impulse is ssnt, the front 

sing contects cltss, just befcre the rear 

e 
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te 
joe 


ae 
9° 
OO 


Q 
° 
bs 
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acong end succeeding impulses the cam pulsi: 

contacts will bs onen until enother character is 
selected. 

6. the first 44 M/S 0? time to send a character to: the 
line as the transm..ting cem slecve is rotating, fin¢é 
the cem pulsime comsacts closed. 


4. Tris is the way our electrical ett is eccmpleted to 
energize the punch magnets wien ws have the operating 
lever in KEYSOARD AND TAPE Sst From #53 slip 
connector, thru a wire to tus peir of punch maegnsts 
hookeé unseries, thru TV¥O 20600 ohm resistors, hooked in 
Paralisl witn each other, to keyooard control contact 
ff (tie point) thru the cam pulsing contects, thru the 
filter unit, to keybeard control contects Ha, thru the 
re control contacts #5 and back to slin connector 

Des 
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The character will be perforated, before the character has 
been completely transmitted to the line. The fingers will 
always be under the punches before the selector cam sleeve 
begins rotating, so that when the punch magnets are ener- 
gized by closing of the first cam pulsing contact, the 
punches are pushed up thru the tape. The two cam pulsing 
contacts in parallel are a safety feature. This assures 
that the magnets will be energized. If one pair were dirty 
or bent, the other pair of contacts would be closed for a 
long enough period of time to insure perforation. 


KEYBOARD CONTROL OPERATING LEVER IN TAPE POSITION 


1. 


2. 


All keyboard control contacts are closed, 4 & 5 together, 

1, 2 and 3 together. 

Direct keyboard transmission is prevented mechanically. 

The transmitting cam sleeve assembly is prevented from 

rotating. 

a. Although keyboard contacts 4 & 5 remain closed, as 
in keyboard and tape position, no current can flow 
through them, as the cam pulsing contacts are held 
mechanically open, by preventing the transmitting 
cam sleeve from rotating. 

Operation of any key mechanically closes the punch contacts 

each time the key is pushed down, and the punch contacts 

open every time the key is released. 

a. Even though the cam sleeve is prevented from rotating, 
the selector fingers are set up under the punches so 
that the tape may be perforated any time the punch 
magnets are energized. 

This is the way our electrical circuit is completed to 

energize the punch magnets when we have the operating 

lever in TAPE position: -- 

53 slip connector, thru a wire to the punch megnets, 
through a wire to the two 200 ohm resistors in parallel 
with each other, to keyboard control contact #2, through 
contact 2 to keyboard control contact #1, through a wire 
to the punch contacts, through the punch contacts and a 
filter unit to 52 slip connector. 


From the above you can see that we have two separate paths for 
the current to take in order to energize the punch magnets. In 
the KEYBOARD/TAPE position, we do not use the punch contacts at 


all. 


They close each time a key is depressed, but since the key- 


board control contacts 1, 2 and 3 are open, the path through the 
punch contact circuit is broken and no current can flow through 
the contacts. 
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In keyboard/tape position, the keyboard control contacts 
4 & 5 are closed, therefore, every time the transmitting 
cam sleeve rotates, and the cam pulsing contacts close, 
current will flow thru the punch magnet circuit, 
energizing the magnets and punching the tape. 

Now, as the cam pulsing contacts will only close once, 
with each rotation of the cam sleeve, we are thereby 
limited to the speed of the machine when punching tape 
in keyboard/tape to 368 OPM or 60 WPM. 


In tape position, we allow the keyboard control contacts 
4 & 5 to cloge, but no current cen flow thru them as 
we've cammed out the trip-off pewl and space repeat rod, 
preventing the cam sleeve from rotating and prevent the 
cam pulsing contacts from closing. 

Therefore, we complete the circuit for the punch magnets 
thru the keyboard control contacts 1 & 2 ‘and the punch 
contacts. As the punch contacts will close very time 

a key is depressed, no matter how fast or how slow the 
operator ie typing, we see we ere not limited as to how 
fast tape can be cut in the tape position. Only the 
operators typing speed will be the speed governing factor 
when cutting tape in the "TAPE" position. 

One more point, the punch contacts are so adjusted that 
the selector fingers are always positioned under the © 
punches by the time the punch contacts close. 


FILTER CLRCULIS 


There is a filter unit on every contact in the teletype 
machine. Here in the school, severel of them have been 
removed to allow access to portions of the machine, 
otherwise unavaileble, 

The purpose of a filter unit is to supress sparking 

when contects open or close, thereby preventing radio 
interference in equipment located in close proximity to 
the teletype equipment. 

There is a filter unit between the punch contects and 
slip connector 52, 

Also between the keyboard control contect #5 and the cam 
pulsing contacts, 

There 1s a filter unit with a surge resistor in the punch 
magnet circuit, across the two 200 ohm resistors and slip 
connector $52, 


There filters effectively filter the radio interference 


that would ordinarily occur by the opening and closing of 
the cam pulsing, punch and counter control contacts, 
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SUBJECT: PERFORATOR OPERATION 
REF: Teletype Bulletin 166, pages 3 & 4, fig 3, 47 & 48 


The magnet armature is mounted on a centrally pivoted armature 
lever. When the magnet is energized, the right end of the armature 
lever moves down, the left end moves up, carrying with it the left 
end ct the selector fingers. 


Selector fingers respond the same as the lower end of the locking 
levers when any key is depressed. Any selector finger that is 
positioned to the right will raise up also, but it will not be 
under its punch, therefore no hole will be punched in the tape. 
Any selector finger that is positioned to the left will raise 

up, moving its associated punch up through the tape above it. 


The feed punch selector lever and finger does not move out from 
under the feed punch, therefore the feed punch selector finger is 
always raised up and the feed hole will be punched in the tape on 
every operation of the perforator. 


Depress any 


1. KEY and the associated 
2. KEYLEVER moves downward against the 

C 3. PUNCH CONTACT OPERATING BAR which rotates the 
4. "ty!" LEVER clockwise, moving the 


54 "y'' LEVER CONNECTING LINK to the left, moving the 


6, ADJUSTABLE LINK to the left, moving the 

7. PUNCH CONTACT OPERATING LEVER to the left, applying tension to the 

8. RETRACTING SPRING allowing the 

9: PUNCH CONTACTS to close, under their own spring tension, energizing 
the 


10. PUNCH MAGNETS. 

KEY 
KEYLEVER 
PUNCH CONTACT OPERATING BAR 
"y'" LEVER 
"y'' LEVER CONNECTING LINK 
ADJUSTABLE LINK 
PUNCH CONTACT OPERATING LEVER 
RETRACTING SPRING 

: PUNCH CONTACTS 

«> PUNCH MAGNET 
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SUBJECT: PERFOR/TOR OPERATING 

REF: Teletype bulletin 166, pages 3& 4 fig 3, 47 & 4. 
Depress any 

l. FEY end the assocaited 

2. KEYLEVER moves downward against the 

3. SELECTOR BAPS which ~atete theix associated 


4. ba vy" LEVERS clockwise for a mark. Atuecnsd to the bot’. 
is the 


5. "VY" TBVERS CONNECTING LINKS (é; vale: will be position: 


oon 


wo the Jet. ne ring. the 


crete dominate ether d 


Doe: it acs 
oclated 


SELECTOR LEVERS (6) to the left, moving the 


8. PUNCH SELECTOR FINGERS (6) to the left under the 


9. PUNCH PINS (6) and when the punch magnets energize, a 
a hole will be punched in the tave. 


If any Y lever rotates counterclockwise, the associeted pw 
selector finger will be moved to the right, moving it out - 
under the punch pin, and no hole will be punched in the te 


There are 5 "Y". LEVER CONNECTING LING EXTENSIONS, plus 1: 
the operating ber, making a totel of six (6), . 


ala a tt into ah in Ole OD ws ae oO <te en on ens tp A (a enc ea pe nae eh tw sib nasi ee Oe re) NEED OD eam HOO ee Wi ene fh aS AED yee OD wn Al ay Om Ae Gee ee eR oe 


XEYLEVER 

SELECTOR BARS 

"y" LEVERS 

"Y" LEVER CONNECTING LINKS 

wy" LEVER CONNECTING LINK EXTENSIONS 
SELECTOR LEVERS | 

PUNCH SELECTOR FINGERS 

PUNCH PINS 


i 


NOTES? +++. 
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SUBJECT: PERFORATOR OPERATION 


REF: Teletype bulletin 166, pages 3 & 4 fig 5, 47 & 4! 
The left end of the 


i. ARMATURE LEVER reises up when the punch magnet energiz 
The 


&. FEED PAWL is lifted up by the armature lever by liftin: 
3. FEED PAWL LEVER enpplring tension to the 


4. FERED PavL SPRING is the feed pewl is raised up, it 

engages the next tooth of the 

Se FEED RCLL When the punch megnet de-energizes, the feed 
pawl spring vulls the feed pawl down, advanci 
the feed roll one charscter space. The 


6. TAPE TENSION LEVER holds the tape aginst the feed roll, 
keeping the feed holes in the tave 
meshed with the 


7. ‘TAPE FEED PINS of the feed roll. ‘The 
8. STR WHEEL and the 


9. STAR WHEEL DETENT insures equal spacing of the tape 
perforations. 


JEMATURE LEVER 
FEED P/WL 

FEED PAWL LEVER 
FEED PAWL SPRING 
FEED ROLL 

TAPE TENSION LEVER 
TAPE FEED PINS 

STAR WHEEL 

STAR WHEEL DETENT 


NOTES: .... 
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SUBJECT ¢ ANTI-CHATTER MECHANISM 
REFERENCE: TELETYPE BULLETIN 166, Page 5, Fig 47. 


The Anti-Chatter mechanism is used to insure complete perforation of the 


tape when the Punch Contacts are closed, by holding the contacts tightly together 


allowing no sparking or vibration. 

Attached to the Punch Magnet Armature is the "Anti-Chatter Lever Adjusting 
Serew" which, as the magnets become energized pushes downward on the Anti-Chatter 
ueaver rotating it counter~-clockwise. The top of the lever will move against 
the Left Punch Contact and will hold it tightly in position thus preventing any 
sparking and"chattering" of the magnets from the rapid "making" and "breaking" 


of the circuit. 
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COUNTER CONTROL MECHANIGM 
Teletype bulletin 166, page 5, fig 518 52. 


The counter and release megnts in the character counter 
are controled by the counter control contacts, mounted 

on the upper left hand portion of the keyboard casting. 
Counter control contacts #1 & #2 control the counter 
magnets. When the Gigures, Letters or Line Feed keyleve:: 
is depressed contacts #1 & #2 will be opened, disabling 
the counter magnets. 

Counter control contacts #2 & #3 control the release 
magnets. When the Cerrisse Return kevlever is depressed, 
contact #2 will be moved awey from #1 and make contact 
with #3, opening the circuit to the counter magnets and 
allowing the release magnéts to energize. 

The normal condition of the counter control contacts is 
#1 & #2 closed, #2 & #3 open, allowing the counter magnets 
to energize and disabling the release magnets. 


NON COUNTING CPERiATION 
When the Figures, Letters or Line Feed 
1. KEYLEVER is devressed, the top of the 


2o ClM LEVER moves to the right, moving the bottom to 
the left (clockwise) amd moving the 


Se OROSS BAR and the 


&. FIBER EXTENSION to the left. This fiber extension is 
mounted between contacts #1 & #2. 
Tuerefore, as the fiber extension move 
left, it opens the counting megnet 
Circuit by pulling the 


5. COUNTER CONTROL CONTACT #1 eway from 


6. COUNTER CONTROL CONTACT #2 preventing current flow thr. 
the counter magnet when eit: 
Letters, Figures or Line Fe: 
keys are depressed. 


KEVLEVER 

CAM LEVER 

CROSS BAR 

PIBER EXTENSION 

COUNTER CCNTROL CONTACT #1 
COUNTER CONTROL CONTACT #2 


NOTES: ...6 


SUBJECT: COUNTER CONTROL MECHANISM 


REF: Teletype bulletin 166, page 5; fig 51 & 52 


When the 

1. CARRIAGE RETURN KEY is depressed, the 

&. CARRIAGE RETURN KEY LEVER moves down, riding against th 

3. CiRRIAGE RETURN Cal!’ LEVER moving the top of it to the l 
end the bottom of it to the 
right (clockwise) moving the 


4. CROSS BAR to the right, which in turn moves the 


5. FIBER SETENSION to the right, moving 


6. COUNTER CONTROL CONTACT #2 awey from #1 end against 
€ 7. COUNTER CONTROL CONTACT #3 there by allowing current to 


flow thru the release magnet 
circuit. 


NOTE: The forward cross bar is operated by the CiRRTAGE 
RETURN KEYLEVER and the rear CROSS RAR is opens 
by the Figures, Letters or Line Feed key levers 


CARRIAGE RETURN KEY 

CARRIAGE RETURN KEY LEVER 
CARRIAGE RETURN Ci! LEVER 
CROSS BAR 

FIBER EXTENSION . 

COUNTER CONTROL CONTLCT #8 
OUNTER CONTROL CONTACT #3 


Ce ed 


NOTES: wee 
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SUBJECT: ADVANCING THE CHARACTER COUNTER 
REF: Teletype bulletin 166, vages 5 & 6, fig ll. 


1. COUNTER MAGNET becomes energized, pulling the 


2. COUNTER MAGNET ARMATURE against the core. Attached to 
the counter magnet armature is 


3. FESD PAWL BRACKET. Mounted on the feed newl bracket is 
4. FEED PAWL which is sdvenced forward on a tooth arround 
5. RATCHET. When the counter megnet is de-energizedj the 


6. FRED PA'YL SPRING pulls the feed pawl back, rotating the 
ratchet one tooth end oulling the 
armature away from the magnet. The 
ratchet is attached to the 


C 7. RATCHET SHAFT which hes on its other ena an 
8. INDICi.TOR which shows by a nunmoer on the 


9. DifsAL how many spaces you have used. As the fecd mawl h 
advanced the ratchet one tooth, the 


id. t.TCE PAWL engages a tooth on the ratchet and holds the 
ratchet in its advanced position so that the 
feed pel can again be operated and engage 
enother tooth. 


COUNTER MAGVET 

COUNTER MAGMET ARMATURE 
FEED PAWL BRACKET 

FEED PAWL 

RATCHET 

FEED PAWL SPRING 
RATCHET SHAFT 
INDICATOR 

DIAL 

LATCH PAWL 


Cc i 


' NOTES Se axe-3 


JECT: RELEASING THE CHARACTER COUNTER 


Teletype bulletin 166, page 6 


When the 

1, FRYLUELGE MAGNET becomes energized, it pulls the 

Qe MAGNET ARMATURE against the magnet core. Attac: 

to the armature is the 

34. FReLEASH TAVER. As the release lever is moved by the 
ermatcza, it diesengeges both the 

4, 

5° 

Be retchet snd sllowing the 

7, “7. to return the counter to zero. The 


zvelesase lever in its operated 
heiding the feed pawl end late! 
of engagement with the retchet 
next tine the 


) EXTENE TN disengages tne release lea from 
release lever, eliiswing the feed pe 
and latch pawl io re-engae the rete 


yw 
Beier 


RATCHnY SPRING 
RELEASE LACH 


COUNTInn 


MAGNET 


FEED Pavwi EATENSION 


TOES. - aerate 
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SUBJECT: LIGHTING THE SIGNAL LAMP 

REF: Teletype bulletin 166, pege 6 
The 

1. RATCHET SHAFT has a 


B®. CaM ettached to it with a set screw. 4s the shaft rote 
the cam will rotete and ride against the 


3. CONTACT LEVER, which will close the 


4. SIGNAL Lib? OPER TING CONTACTS on the 65th character - 
perforated in the tape, 
completing the circuit 
and lighting the signal 


iemp. 
RATCHET SH:.FT 
CAM 
CONTACT LVER 
STGNAL LAMP OPERATING CONTACTS 
WOTES: ..e. 
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SUBJECT: ELECTRICAL CIRCUITS OF THE NOD L§ PCRFORATOR. 


REF: Teletype bulletin 166, page 5 & 6. 


NTHOL OPERATING LEVER iN THE TAPE POSITION 


EDICLTOR 


500 ohms ee tot:1 1000 ohms) 


1. 
3 #1 (left) 
it / 
4, Ze (center) 
a a. dir 
oe u re 
5 3 re 
ei a ag #1 
a 
2 
Ww 2, ,KCC 1, 2& 3 must close to 


ecurn*.sr macasts 


PETORIEG A LPI'ATR TO ZERO 

I. a 

2 -@ of 50° ohms each, total 1000 ohms) 
o contact #3 (right) 
4 contact #2 (center) 
a 

‘ 

ri 

Cosa 

& 

< 


1, && 3 must close to 
6 m~eleass nagnets 


Jal 


LIGHT: pee ee ls 


Th mesnae Reel so that 
rates -¢ reachea a pre- 

68 tera on Navy mechines 
Wh nal lamm is lighted. 
dees - seh ne 

ec) OCS msacts 

oe & 

4. & or 52 


y between slip connectors 5£ 
ese you return the 


Page 176 


On Om | mom 


S5ND P 540 (New 6-60) 


S) $2 59 64 SE S657 58 


SPLICED 
r TAPED 
pee 
OI ME [- a ri oi 
i an | ee ee ee 
| 
GROUNDED ON 
COIL SCR. a _ 
CONTACTS PERFORATOR 


CONTROL 
CONTACTS 


NEUTRAL GROUNDED is 
POLAR- NEUTRAL TRANS 
KEY SHOWN IN CONTAGTS. GROUNDED TO TRANS. 


POLAR POSITION | GONTACT MT. SCR. 


PUNCH : 


‘ pm | TAPE 
MAGNETS . CAM PULSING | ot IME, h lataPe @ KEYBOARD 
<n CONTACTS —-,- KEYBOARD 
--- FILTER 
| bly GROUNDED ON 


COIL SCR. : 
SIGNAL Bo 
LAMP COUNTER eee 


Ps CONTROL 
COUNTER UNIT CONTACTS | 
SIGNAL LAMP ——- ei ia ne 


jena Loe) lems 
COUNTER RELEASE 
MAGNETS MAGNETS 


ACTUAL WIRING = IS TYPE PERFORATOR TRANSMITTER 


(CHARACTER. 


JOB 


9l. 


92» 


O38. 


94. 


956 


966 


97. 


98. 


99 


100. 


101. 
102. 
103. 
104. 


105. 


SHEET NO. 9 


TRANSMITTING SHAFT BEARING BRACKET. 


Page 8, Fig 14 


SELZAcSTOR BAR ASSEMPY.E BRACKET, 


Page 10, Fig 


LOCKING LEVER BRACKET POSITION. 


Page 10, Fig 


5 and 6 


15 


CLUICH THHOWOUT LEVER. 


Page 10, Ig 


ae 


LOCK LOOP ROLLER. 


Page 10 & ll, 
KEYROARD CONTROL OS ERATING LEVER BRACKET. 


Page ll, Fig 


Fig 18 


16 


‘UNIVERSAL BAR BRACKET. 


Page 11, Fig 16. Pert 1, 2, & 3 
INTERMEDIATE PAWL ECCENTRIC 


Page ll, Fig 


CLUTCH THROWOUT LEVER ECCENTRIC. 


Page 12, Fig 


Page 12, Fig 


REPEAT SPACE 
Page 13, Fig 


REPEAT SPACE 
Page 13, Fig 


REPEAT SPACE 
Page 14, Fig 


KEYBOARD CONTROL OPERATING LEVER DETENT 
BRACKET. Page 16, 


UNIVERSAL BAR CUTOUT LEVER. 
Page 16, Fig 34 


1 


eal 


TRIP OFF PAWL ECCENTRIC. 


20 


ROD BRACKET. 


24, Part A 


ROD. 
26 


ROD CUTOUT. 


28, Part A& B 


Fig 27 
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JOB SHEET NO. 10 _ Ref: Teletype 


106. 
107. 
108, 
109. 
110. 
oe ba 
112. 
a EL 
14. 
Lis. 
116. 
117, 
118. 
119. 


120. 


121. 


TAPE TENSION LVER SPRING TENSION 
Page 18, Fig 37 


LED FUTL TRTENT LDITISTMENT. 
Tego 12 a5, Fig 40 


PRE) nOES DETENT SPRING TENSION. 
eoa 184 Fig 44, Part & 
SLES (OR WEVER BRACKaY 

Page iS, Fig 41 


AEMATURE LEVER Lie ANS RIGHT STOP s 
~Pags 20, Fig 41 & 48 


SELECTOR FINGER REW.ACFER. 
Page £0, Fig 41, Part 4 


UNGH CONTACT BRACIET, 
Page #1, Fig 47 & 493 


ANTL--CHATYER MECHANTSM, - 
Pags 22, Fig 47 & ae; Part £&B 
PUNCH CONTACT OPERATING LEVER LINK. 
Page 22, Fig 44 & 4” 


PUNCE CONTACT LEVER BACKSTOP 
Page 23, rig 46 


FEED PAWL ECCENTRIC. 
Page 23, Fig 41 


FEED PAWL THROWOUT BRACKET. 
Page 24, Fig 41 


FEED. PAWL GUIDE. 
Page 24, Fig 41 & 43 


PUNCH Magnet. 
Page 24, Fig 41 


TAPE STRIPPER PLATE. 
Page 25, Fig (none) 


TAPE KNIFE, 
Page 25, Fig (none) 


CHEWS. 


Bulletin B1S86 
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JOB SHEET NO. il Ref: Teletype Bulletin B166 


122. COUNTER CONTROL CONTACT OPERATING MECHANISM. 
Page 25, Fig 51 


123. FEED PAWL BRACKET. 
Page 27, Fig 54 


124, RELEASE MAGNET ARMATURE ECCENTRIC STOP. 
Page 28, Fig 55 


125, CHECK LATCH PAWL BRACKET, 
Page 28, Fig 56 


126. RELEASE LEVER EXTENSION ADJUSTING SCREW. 
Page 28, Fig 54 


127. COUNTING MAGNET ARMATURE ECCENTRIC STOP. 
Page 28, Fig 57 


128. RELEASE LATCH BRACKET. t 
Page 28, Fig 58 


129. DASHPOT POSITION 
Page 29, Fig 47 


< 130. COUNTER INDICATOR ARM 
Adjust as indicated by instructor. 


131. CONTACT CAM 
Page 30 


SUBJECT: TRANSMITTER DISTRIBUTOR 
€ REF: Teletype bulletin 141, bages 1 thru 4 
TAPE SENSING OPERATION.. 


Each contact tongue is controlled by the présence or absence 
of a perforstion in the tape above it's resvective sensing 
pin. If, when the sensing pin is moving up, it encounters 

a perforation in the tape, the contact lever will rotate 

a sufficient distance to allow the contact tongue to make 
contact with it's marking contact screw. 

In the absence of e perforation, the tape will limit the 
upward travel of the sensing pin which will prevent the 
contact lever from rotetine fer enough to allow the 

contact tongue to leave tze spacing contact screr, 


As the operating car releases the overating lever, the 
1. CONTACT LEVER SPRIKCS are allowed to rotate the 
2. CONTACT LEVERS in e counter-clockwise direction, moving the 


3. SENSING PINS up ageinst, or thru the tave, and the 


1. PERATING CAM nears the end of it’s revolution, it will 
operate the 


Be OPERATING LEVER, which will in turn rotate the 
Oe CONTACT LEVER BAtTL sounter-clockwise, causing the 


4. CONTACT LEVERS to rotete clockwise, pulling the sensing 
pins down, and moving the contact tongues 
ud ageinst the svacing cort:°+ serews.- 


CONTACT LEVER SPRINGS 
CONTACT LEVERS 
SENSING PINS 

CONTACT TONGUES 


CPERATING CAM 
OPERATING LEVER 
CONTACT LEVER RAIL 
CONTACT LEVERS 
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GENERAL DESCRIPTION OF RANGE SPREAD. 


The outboard side of the rangefinder frame is marked with a scale 
reading from @ to 124. On this scale rests an index arm which can 
be moved to any position on this scale by: 

1. Loosening the thumb screw. 
2. Setting the index arm. 
3. Tightening the thumb screw. 


On a properly adjusted machine, and when receiving a perfect , 
Cundistorted) signal, it should be possible to print perfect copy 
(without garbles) with the index arm moved over a full 86 points 
on the range scale. The ideal range spread is regarded as 15 to:95, 
although a spread of from, for example, 26 to 166 or 16 to 99 is 
also acceptable, provided a full 8@ points of range spread is 
obtainable. 


LOSS OF RANGE 


One major cause of loss of range, (a range spread of less than 
8 points) can be traced to mechanical maladjustments, poor lubrication, 
or dirt, primarily in the rangefinder, selector unit or related parts 
of our own machine. 


Another major cause of loss of range is due to (something being 
wrong with the incoming signal) distortion. This may be caused by: 
1. The distant station may be sending out an imperfect signal. 
2. The line circuit may be distorting the signal from the 
distant station. 


GENERAL DESCRIPTION OF SIGNAL DISTORTION. 
Distortion is usually defined as any change made in a signal 
If a perfect signal is being transmitted to the line by the 
distant station, and we are not receiving a perfect signal from : 
the line, it is obvious that the line circuit is responsible for: 
distorting the signal. Although distortion may be present in any 
line, usually it increases with the length of the line. In a short 
line, it may be so small that we cannot detect it. Ina longer line, 
it may be so great as to entirely prevent us from receiving a usable 
signal, without recourse to a LINE RELAY to regenerate an undistorted 
signal. : 
Note: It is not our purpose here to attempt a complete 
understanding of the may types, causes or effects of ~ 
distortion. For further reference, the publication 
NAVSHIPS 900.031 (Advanced Base Teletype Installation 
and Maintenance Practices) contains an excellent 
discussion of the subject. 
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OPTIMUM SETTING FOR THE RANGEFINDER 

It is obvious that the best setting for the rangefinder 
index arm is cne that will allow the machine to nrint & good 
copy. regardless of the manner in which distortion is reducing 
the ranse spread. 


This setting is called the (optimum setting) meaning: 
(The best average setting). It is determined as foilows: 
le Find the uvper and lower limits of your range. 
Exairoo.es 25 to 95 
20 Add these two figzurese 
Exampie?: 25 vlius 95 equais 120. 
3e Devide the rroduct by two. 
Exampie: 15 devided by 2 equals 60. 
The Ootimum setting ror the index arm would be 60. 


RANGEFINDER ACTION 

We havé aiready learned how the start impulse actuates the 
rangefinder train of parts, relessing the stop azm of the 
selector cam sleeve, and permitting the sleeve to make one 
complete revoluticne At the end of this revolution, the 
stop arm is heid by the stop lever, since the tripoff 
eccentric is no longer depressing the trip latch plunder, 
due to the reception of the stop impulsee 


EFFECT OF MOVING THE RANGE FINDER INDEX ARM 


Moving the range finder index arm actually changes the poin* 
at which the stop iever will catch and hold the stop arm of the 
seisctor cam sleeve, the duration of the stop impulses When the 
start impulse reicases the stop arm, the selector cam sleeve 
must travel a certein distsence before the first selector cam 
strikes the first sélectcr lever. 


If the index arm is moved toward the Low side of the scale 
the stop iever will be moved to the rear,and stop the rotation 
of the selector cam sleeve Later, thus decreasing the distance 
the 1st selector cam travels before it strikes the the lst 
selector levers 


In the above case, we decreased the distsnce and the time 
between the beginning of the start impulse and the vositioning 
of the lst swords 


Now if we move the index arm to the High side of the scale 
the stop lever will be moved to the front, and stop the rotation 
of the selector cam sleeve Sooner, thus increasing the distance 
the lst selector cam travels before it strikes the lst 
selectore 
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RANGEFINDER (con't) 


Im this case we increased the distance and the time between 
thé Beginning of the start impulse and the positioning of the 
lst sword. 


SWORD POSITIONING TIME 


Each sword must be positioned during its respective 
intelligence impulse. With a perfect signal each intelligence 
impulse is 22 m/s long. Due to the mechanical motion involved, 
it: takes 4.4 m/s to position each sword. 


1. 22 m/s represents 100% of the available time. 
2. 4.4 m/s or 20% of this time must be used to position 
the sword. 


3. 17.6 m/s or 80% of the available time is left over. 


This 80% excess available time allows us to change the 
positioning time of the swords by moving the rangefinder index 
arm. This 80% is directly convertible to the 80 points of 
range spread required. 


STarT + list Int end Int Era Int 4th Int, 5TH Int 
22 M/s 22M/S , 22 M/s 22 M/s, 22M/S , 22/8 


re Pengefinder 


position Ny * Index am 
time cee a. 
* This time mev be 0 15 55 95 188 
increased or Rangefinder scale 


decreased by moving 
the rangefinder index arm. 


Diagram of the letter "Y" with a perfect signal. The shaded 

portions represent the sword positioning time. NOTE that: 

a. Each positioning time occurs in the exact center ef each 
intelligence impulse because the rangefinder index arm _ 
is set in the exact center of the perfect range, 15 to 95. 

be In this case the first sword-.is positioned exactly 30.8 
M/S after the beginning of the start impulse. 

e. The five positioning times are always exactly 22 M/S 
apart aye te tha snating af tha aaleoson aame on trate 
sleeve. 

d. If the index arm is moved toward the low side of the 
scale the swords will all be positioned earlier during 
their respective impulses. 

e. We cannot move the index arm below 15 or above 95.on the 
renge scale without moving each positioning time out of 
its allotted impulse and cause the machine to garble. 
HOWEVER, 

WE CAN MOVE THE INDEX ARM OVER A FULL 80 POINTS OF RANGE AND 

STILL COPY THE INCOMING SIGNAL WITHOUT GARBLES IF THE SIGNAL 

Is PERFECT AND OUR MACHINE PROPERLY ADJUSTED. 


EFFECT OF BIAS DISTORTION. 

If all the SPACE Impulses in the above diagrem were made 
longer by about 4.4 M?S and the MARKING impulses retluced a 
like amount, we would have a condition known as "SPACING 
BIAS® distortion. We could move our index arm below about 
oo on the range scale but the machine would varble. 

If all the MARK impulses in the diagram were made lcnger 
by about 4.4 M?S and the SPACE impulses reduced a like amount 
we have "MARKING BIAS" distortion. We could not move ths 
arm above 75 on the rangefinder and tave the machine s$ill'° 
copy. 

MARKING BIAS CAUSES US TO LOSE THE HIGH SIDE RANGE 
SPACING BIAS CiUSES US TO LOSE THE LOW SIDE RANGE 
Of our 22 M/S impulse, 2°%% has been lost, henoe 20% 
distortion is p 


€ 


START | lst INT | end INT } 3rd INT 


i 


MARK aT gf ____. a + | 
60ma | Ea} | je 
a & bars 

l ij e 

A P “G j wd 
| al i zi 
SPACE £ Hil x 
O m~ £ aah | xs 
HI eit ue 
Be i fer ae 


Rangefinder 
a Arm 


Oo. 20... V5 95 120 


~ Rangefinder Scale 
AN EXAMPLE OF MARKING BLAS DISTORTION 


Showing 20% distortion. Notice thet the mechine will NOT 
copy above 75 on the range scale. MARKING impulses have been 
lengthened and SPACING impulses have been shortened. 


| START ist INT end INT 3rd INT 4th INT Sth INT 


| Rangefinder 
Index Arm 


Oo 15 5 55 75 95 120 
Rengéerindéer scale ~~ 


AN EXAMPLE OF SPACING BIAS DISTORTION 


Showing 20% distortione Notice that the machine will NOT 


cenpy below 35 on the range scale. The SPACING impulses have 
veen lengthened and the MARKING impulses have been shortened. 
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“Fesduentiy, when. receivine a eat with moderets 
distortion, we will find that the distortion will effect 
the range spread in a definite manner, 

For example 3 
ls The UPPER limit. af: she range may bo reduced by BC notin 
(Range 1° to 65) 
26 The LOWED limit. of she range may to nodaaed ny 8c poin 
: (Range 35 to 95) : _ 
S- Both ends of the range may be redvsed by 15 roints. 
(Range 30 to 80) 
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THE RELATIONSHIP OF 80 POINTS OF RANGE -AND THE s! GNAL 


When an Linpulse or ‘signal is weveents the renge of 
the impulse is 100 percent, equalling 0 to 106. on the range 
finder, Since the ideal yosition for the selecting interval 
ts the CENTER of the impulse, the range finder arm should 
be set on 50. The selecting mechanism must use 4.4 millisec 
or 20 percent of the impulse and since the range finder is 
set on §0, the 20 percent will come from the exact center o: 
the impulse and leave a total of 80 percent, 40 percent on 
each side, Therefore the range finder can be moved 40 poin: 
each way without receiving a wrong impulse, resulting in «4 | 
range ot 10 to 90 (50 minus 40, 50 plus 40}, or 80 points. 


tTo measure net effect of all kinds of systematic 

distortion, position of received signals, thé range finder. 
arm is first moved in one direction until errors’ appear in. 
the copy and then moved back slowly until these errors are . 
eliminated. Similarly, the rangefinder arm is thoved t@ the 
maximum distance in the opposite direction. These two scal 
readings then give the operating margin of signals under te 
On perfect signals the margin would be from 10 to 90, 80 po 
but with either MARKING or SPACING bias this margin would n 
be so great. With MARKING bies the HIGH part of the tange 
would be affected, and when SPACING bia is present, the LOW 
part would be arr coted. 


 nedeahede let ded Te Penenaaa 100 «0 So we WO din se tt Hid eee OD Ue aD ap 0 aD ah te om an ae we we wee ae 


NOTES: s 
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RIBBON FERED 


Telet ype Bulletin NO. 144 Pg. 7, Fic. 14 


General: The ribbon feeding operation in the model 19 teletype is for the 
purpose of csusing the ribbon to be continuously move in front of the type 
paliets, which causes the printed copy to be printed legible. Ribbon feed 
is acccomplished on the rearward travel of the printing bail. 


RIBB0N FEED TRAIN OF FARTS 


The 


1. Nothced Extension of the Pull Ber Beil Pluneer has one end of 
2. Ribbon Feed Lever ernraged in its slot. The other end or the ribbon 
Te3d levee igs attached to the castine of the type 
ex earriase. Uonneeted in the micdle of the ribbon 
“sed lover is th 
3. Ribbon Feed Pawl, which, on the forward motion of the printing bail, 
rides over and engages a tooth on the 

4, Ribbon Feed Ratchet. YT hen on the rearward movement of the printing 
bail, the pavrl advances the ribbon feed ratchet 
one tooth as it turns. “Mounted on the same 
shaft as the ratchet is the 

5. Ribb on F eed Ratchet G ear, which wiil also turn, It is meshed with 

and turns the 

6. Ribbon Feed Shaft Gear, which is mounted on the 

?, Ribbon Feed Shaft. Mounted on it are the 

8, Ribbon Feed Shaft Bevel ¢ ears that mesh with the 

9, Vertical Ribbon Feed Shaft Bevel Gear, These cause the 

16, Vertical Ribbonfeed Shaft to rotate, This shaft rotates the 

ie 11, Vertiesl Ribbon Feed Shaft Spur Gear, These mesh with t he 
\~ 12, Ribbon Spool Shaft Sour Gear causing the 
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(RIBBON FEED CON'T) 
13. RIBBON SPOOL SHAFT to rotate. Mounted on the spool shaft is the 
14. RIBBON SPOOL which will also rotate. This action advances the 
ribbon. 
RIBBON FEED TRAIN OF PARTS 
NOTCHED EXTENSION OF THE PULL BAR BAIL PLUNGER 
RIBBON FEED LEVER 
RIBBON FEED PAWL 
RIBBON FEED RATCHET 
RIBBON FEED RATCHET GEAR 
RIBBON FEED SHAFT GEAR 
RIBBON FEED SHAFT 
€ RIBBON FEED SHAFT BEVEL GEAR 
VERTICAL RIBBON FEED SHAFT BEVEL GEAR 
VERTICAL RIBBON FEED SHAFT 
VERTICAL RIBBON FEED SHAFT SPUR GEAR 
RIBBON SPOOL SHAFT SPUR GEAR 


RIBBON SPOOL SHAFT 


RIBBON SPOOL 


ee eee wee 


SND P 540 (New 6-60) 


a 


ME 


SND P 540 (New 6-60) 


© JOB SHEET NO. 1 


SUBJECT: ADJUSTMENTS 
REF: TELETYPE BULLETIN NO. 138B 


THE TYPEBAR CARRIAGE INTRODUCTORY ADJUSTMENT 


1. PLUNGER GUIDE ROLLER BRACKET 
Page 1-4, Para 3 and 5, Fig 2 


Ze PLUNGER ROLLER ECCENTRIC MOUNTING STUD 
Page 1-4, Para 6, Fig 2 


3e PULL RAR GUIDE 


Page 1-4, Pera 9, Fig 5 


4. CODE BAR BELL CRANKS 
Pege 1-28, Para 153, Fig 62 


© Adjustments 1 through 4 are familiarizing adjustments 
to acquaint the student with the proper use of tools and 
guages, end to read end interpret directions from the manual. 


JOB SHEET NO. 2 


©) 5e REMOVE AND DISASSEMBLE MAIN SHAFT. 
CAUTION: DO NOT wash parts in solvent that 
have felt washers or wicks inside . 


6. REASSEMBLE MAIN SHAFT 
Teletype Bulletin No. 144, »Page 3 Fig 36 


7. INSTALL AND ADJUST MAIN SHAFT 
Page 1-9, Para 39 


8. MAIN SHAFT CLUTCH THROWOUT LEVER 
Page 1-9, Para 40, Fig 20 


9. SPACING SHAFT LOWER BEARING BRACKET 
Page 1-10, Para 43, Fig 22 


10. PRINTING BAIL ADJUSTMENT 
Page 1~10, Para 45, Fig 23 ~ 


11. FUNCTION LEVER BAIL 
Poge 1-10, Para 46, Fig 24 and 25 


12. BLOCKING PLATE 
Puge 1-10, Para 47, Fig 24 


13. SIXTM VANE 
Page 1-11, Para 50, Fig 25 


14. SELECTOR VANES 
Page 1-12, Para 51, Fig 25 


15. PRINTING BATL SPRING TENSION 
Page 1-12, Para 53, Fig 28 


setitynmnemet cians eit 1th sity ais ce eeeee tek 


25. RIBBON REVERSE SHAFTS 


JOB SHEET NO.3 
TYPEBAR CARRIAGE FINAL-RIBBON FEED, RIBBON REVERSE. 
16. RIBBON FEED SHAFT: BEARING PLATES 
Page 1-5, Para 10, Fig6& 7 


1%. RIBBON FEED SHAFT DETENT SPRING 
Page 1-5, Para ll, Fig 6 / 


18. VERTICAL RIBBON FEED SHAFTS 
Page 1-5, Para 13, Fig 7 


19. RIBBON SPOOL BRACKETS 
Pege 1-5, Para 15, Fig 7 


20. RIBBON SPOOL SHAFT SPUR GEARS 
Page 1-5, Para 15, Fig 8 


21. VERTICAL RIBBON FEED SHAFT SPUR GEARS 
Page 1-5, Para 16, Fig & 


22. RIBBON SPOOL CUPS: 
Page 1-6, Para 17, Fig 9 


23. VERTICAL RIBBON FEED SHAFT SPRING TENSION 
Page 16, Para 18, Fig 9 _ 
a 


24. RIBBON REVERSE SHAFT COLLARS 
Page 1-6, Para 21, Fig 10 


Page 1-6, Para 20, Fig 10 Pd 


26- RIBBON REVERSE SHAFT LINKS 
Page 1-6, Para 22, Fig 11 


27. RIBBON REVERSE ARM BACKSTOP 
Page 1-7,Para 23, Fig 10 


28. TYPEBAR BACKSTOP 
Page 1+7, Fig 12A 


29. RIBBON SHIFT LEVER BRACKET 
Page 1~8, Para 29, Figs 13 & 14 


300 


Sl. 


32. 


356 


34. 


35- 


JOB SHEET NO.3 (CONTINUED) 
RIGHT PULL BAR SPRING BRACKET 
Fage 8, Para 35, Fig 18 


LEFT PULL BAR SPRING BRACKET 
Page 9, Para 35, Fig 18 


CARRIAGE SUPPORT & PULL BAR BAIL PLUNGER ROLLER. 
Page 9, Pera 38, Fig 22 


CARRIAGE GUIDE SCREWS 
Page 28, Para 152, Fig 23 


SPACING RACK 
Page 28, Para 154, Fig 63 | j 


RIBBON OSCILLATOR LEVER 
Page 31, Para 170, Fig 67 


NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR 


GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) 
BY THE INSTRVCTOR AND/OR STUDENT AS TIME PERMITS. 
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JOB SHEET NO. 4 


SHIFT/UNSHIFT MECHANISM 


* 36. PLATEN UNIT PILOT SCREWS 
Page 19,Para 90,Fig 49 & 52 


37. PLATEN SHIFT/UNSHIFT STOP POST 
Page 19,Para 91, Fig 50 


38. UNSEIFT STOP SCREW 
Page 20, Para 92, Fig 50 


39. SHIFT STOP SCREW 
Page 20, Para 93, Fig 50 


40. FUNCTION BATL BLADE 
Page 20, Pare 97, Fig 52 


*41. UNSMIFT ON SPACE CUTOUT LEVER 
Page 21, Para 98, Fig 97 & 98 


: 42, SHIFT(FIGWRES)AND UNSHIFT(LETTERS) 
C Page 1-21, Para 99, Fig 50 & 51 


43. SHIFT/UNSHIFT DETENT 
Page 21, Para 101, Fig 50 


“a 


NOTE: ADJUSTMENT INDICATED BY * ARE NOT REQUIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED BY THE INSTRUCTOR 
AND/OR STUDENT (IF NECESSARY) AS TIME PERMITS. 


* 44, 


*- ABs 


AGS 


AT. 


48. 


49. 


50. 


Sl. 


53. 


JOB SHEET NO. 5 
LINE FEED MECHANISM 


PLATEN SHAFT 


Page 


122 Para 105 


“PLATEN FRICTION ASSEMBLY 


Page 42, Para 231, Fig 93 


SINGLE/DOUBLE LINE FEED DETENT 


Page 


LINE 
Page 


LINE 
Page 


LINE 
Page 


LINE 
Page 


LINE 
Page 


1-22, Para 106, Fig 50 


FEED DETENT LEVER 
1-22, Para 108, Fig 50 & 53 


FEED CHECK SCREW 
23, Para 113, Fig 53 


FEED LINK TURNBUCKLE 
1-22, Para 109, Fig 50 


FEED CHECK POST STOP SCREW 
1~23, Para 114, Fig 53 


FEED CHECK LEVER 
23, Para 115, Fig 50 & 53 


PRESSURE ROLLER RELEASE CAMS 


Page 


23, Para 118, Fig 53 


PRESSURE ROLLER TENSION SPRING 


Page 


1-24, Para 119, Fig 55 


a 


NOTE: ADJUSTMENTS INDICATED BY * ARE NOT REQUIRED FOR 
GRADES BUT WILL BE ACCOMPLISHED (IF NECESSARY) BY 
THE INSTRUCTOR AND/OR STUDENT AS TIME PERVITS. 


63 


54-6 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


Page 1-26, Para 143, Fig 60A Pee 


626: 


® 


64-6 


656 


66. 


67 » 


JOB SHEET NO. 6 


SIGNAL BELL, CARRIAGE RETURN AND SPACING 
SPACING ESCAPEMENT PAWL OPERATING ARIK 
Puge 1-25,Para 128, Fig 57 B: 


SIGNAL BELL LATCH BAR LATCH SHIMS 
Page 1~25, Para 133, Fig 29A 


Pa 


SIGNAL BELL LATCH BAR LATCH 
Page 1-25, Para 134, Fig 59A 


EE 


SIGNAL BELL HAMMER BACKS TOP 
Page 125, Para 135, Fig 59A 


CARRIAGE RETURN LATCH BAR LATCH SHIMS 
Page 1-26,Para 139, Fig 59A & 60 


Page 1-26, Para 140, Fig 60B 


fo 
CARRIAGE RETURN LATCH BAR LATCH vA “ 


CARRIAGE RETURN LOCK BAR LATCH ECCENTRIC gC 
Page 26, Para 143, Fig 60A v 


CARRIAGE RETURN LOCK BAR 


CARRIAGE RETURN OPERATING LEVER STOP SCREW, 


Page 1~27, Para 144, Fig 60B : 


SPACING STOP LEVER BRACKET 
Page 1-27, Para 150, Fig 61 


CARRIAGE RETURN SPRING DRUM ~ 
Page 1-28, Para 157, Fig (none) 


LEFT AND RIGHT MARGIN ADJUSTING SCREWS 
Page 1-31,Para 168 & 169,Fig60B and 61 


MARGIN BELL : 
Page 1~32,Para 173,Fig 58 


DASMPOT VENT SCREW 
Page 1~33,Para 176,Fig 60 


BALAN Ine SL Nn ee Giese dS 


JOB SHEET NO.7 


THE SELECTOR UNIT 


PRELIMINARY: 1, REMOVE SEPARATOR PLATES. PLACE ALL P RTS 


68. 


696 


70. 


71. 


720 


ON WORK BENCH IN EXACT ORDER OF REMOVAL. 

PROCEE) AS FOLLOWS : 

ae Remove the five nuts and lock washers 
holding the plates assembly. 

bs. Remove the top separator plate. Note 
that it is different in shape than 
the others. 

c. Remove the armature locking lever and 
its spring. 

d. Remove second separator plate. 

e. Remové selector lever spring, sword, 
"T" lever and selector lever. 

f. Continue disassembly, removing all 
plates, swords, "T" levers, springs - 


2. CLEANING, LUBRICATION AND REASSEMBLY,. 

a. Draw pan of Agitene from shop. 

b. Draw rags from container in room. 

ce Clean all parts removed above. Spread 
a fine film of oil on all parts and 
wipe off excess. 

d. Check all parts for undue wear snd 
tear while cleaning. 

e. Reassemble the unit in exactly the 
reverse order of removal. 

f. Call Instructor for throwout on the 
following adjustments. 


STOP LEVER ECCENTRIC SCREW 
Page 1-14,Para 63, Fig 36. 


MAGNET BRACKET 
Page 1-15,Para 69, Fig 33 


SELECTOR MAGNET COIL 
Pege 1-15, Para 68, Fig 33 


SELECTOR ARMATURE BRACKET AND LINK 
Page 1-13,Para 58, Figs 31,32 & 33 


SELECTOR ARMATURE 
Page 1-12, Para 57 ,Fig 31 


JOB SHEET NO. 7 (CONTINUED) 


73. ARMATURE STOPS ' 
Page 1-14, Para 60, Fig 34 


74. AMATURE TRIP OFF ECCENTRIC SCREW 
Page 1-15, Para 67, Fig 39 


754 ARMATURE LOCKING WEDGE 
Page 1-17, Para 75, Fig 43 


It is required that the student obtain 80 points 
of range, anywhere on the range scale, using the BD~100 
"TD" or the mobile "DTS", 

Students obtaining 80 points or over will proceed 
on to the next adjustment without having each of the 
selector unit adjustments checked by the Instructor. 

When the student is certain he has 80 points of 
range he should place his name on the board for a check, 
If the Instructor determines he has 80 points or more 
it is indicated that all selector unit adjustments are 
within tolerance, 

If unable to obtain 80 points of range after refinir 
ali selector unit adjustments call the Instructor. 


76, 


77.6 


786 


82. 


83. 


84, 


856 


86. 


87. 


88. 


89. 


90. 


JOB SHEET NO. 8 


MOTOR STOP AND KEYBOARD LOCKOUT MECHANISM 


ARMATURE LOCKING WEDGE (MOTOR STOP PAWL LATCH) 
PAGE 1-14, PARA 61, FIG 97 


MOTOR STOP LEVER BRACKET 
PAGE 1-43, PARA 240, FIG 9? 


MOTOR STOP LEVSR ECCENTRIC 
PAGE 1-43, PARA 241, FIG 97 


MOTOR STOP PAWL BACKSTOP 
PAGE 1-44, PARL. 243, FIG 97 


MOTOR STOP LEViR BACKSTOP SCREW 
PAGE 1-44, PARA 242, FIG 97 


MOTOR STOP RELEASE LEVER ECCENTRIC 
PAGE 1-44, PARA 244, FIG 97 


MOTOR STOP LEVER SPRING TENSION 
PAGE 1-44, PARA 246, FIG 97 


STOP IEVER PLATE 
PAGE 1-37, PARA 206, FIG 83B 


BREAK LEVER ADJUSTING PLATE 
PAGE 1-37, PARA 207, FIG 83B 


SEND RECEKIVE "T* LEVER FRICTION WASHER 
PAGE 1-29, PARA 160, FIG 65A 


SEND RECEIVE MECHANISM PLATE 
PAGE 1-29, PARA 163, FIG 66 


INTERMEDIATE LEVER STOP BRACKET 
PAGE 1-30, PARA 164, FIG 654-66 


SEND RECEIVE RESET LEVER UPPER ADJUSTING 
PLATE (SCREW) 
PAGE 1-31, PARA 167, FIG 65B 


RESET LEVER LOWER ADJUSTING SCREW 
PAGE 1-45, PARA 251, FIG 99 


RESET LEVER DOWNSTOP SCREW 
PAGE 1-45, PARA 252, FIG 99A.99B 


TTD 
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MODEL 19 KEYBOARD TRANSMITTING UNIT 


GENERAL: The keyboard of the Model 19 Perforator Tran>=- 
mitter is the TRANSMITTING UNIT which permits manual 
operation of the Mod. 19 teletypewriter. 


PURPOSE: THE KEYBOARD CHANGES MECHANICAL MOTION INTO 
ELECTRICAL IMPULSES OF THE FIVE UNIT TELETYPE CODE. 


°ressing down on any key causes mechanical action to 
takes place that opens and closes six pairs of electrical 
contacts in various patterns. This causes the teletype 
looo to be either CPENED (SPACE) with NO current on the 
lins, or U"O0S8#D (ya BH) with current on the line. 


SOURCE OF MECHANICAL POWER: Mechanical power for the 
operetion of the Model 19 is derived FROM CAMS AND GEARS 
ON THE MATNSHAFT CNLY ,AND SPRINGS THROUGHOUT THE MACHINE. 


The main shaft is mounted on the typing unit. On its 
right end is a largs fiber gear (Main shaft gear) which 
masues with a etal gear (Motor pinion gear) on the motor 
shart. Tne tranusm: ching shaft is driven by the transmitt-— 
ing shefs DRIVES gsc which ts mounted on the rear end of 
the transwitting shart. ‘The transmitting shaft DRIVEN 
gear is driven by tum sransmitting shaft DRIVING gear 
which is mounted on the rein shaft. Thus we can trace the 
the urain of parts nee rotetion of the transmitting shaft 
as follcws 3 MOTO™ PINION GEAR 

MAIN SHAFT GEAR 

MATIN sAAPT 
iTTING SHAFT DRIVING GEAR 
TTING SHAFT DRIVEN GHAR 
TRANSELTTING SHAFT 


In the Mode: 19 ws will frequently discuss the source o: 
POWER. ac tne moter pinion goer actually starts it all 
off, it seems the iogical place to ¢s BUT IT xis NOT. 


For each oreretion tn tie machine, Shere is a cam or gear 
on the main sheft that furnishes po.wsr, or a spring some 
where in the mechins that assists in the cperation. 
Therefore, in tracing the souzce of tower. we will go back 
only as far as the main sneft end we wili ALWAYS be guided 
by ths following ruis. Memorize it end lexrn to apply it! 


iN THE MODEL 19 ALL POVER IS DERIVED FROM CAMS AND GEARS 
ON THE MALIN SHAFT ONLY, AND SPRINGS THROUGHOUT THE MACHINE. 


NOTE: The motor rotates at 2100 REM 
The mein shat rotetes at 420 RRM 


ta sat ht te et: qtt robates ar ZaQ EY 


The wwe 
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KEYBOARD TRANSMITTING SHAFT 


The transmitting shaft rotates all the time the m-to~ 
is running. In ail our discussions of the mchine, we wil 
assume that the motor is running, as that is the normal 
conctition of the mchine. 


“ye transmitting shaft has mxunted on it, the TRANSIT 
iG IAM SLEEVE, and the TRANSMITTING SHAFT CLUTCH (a 
action clutch) and the TRANSMITTING SHAFT DRIVEN 
je The transmitting cam sleeve rotates only 
ansmitting shaft clutch is engaged. 


From 


LOCK LOOP CAM 
START STOP CAM 


ist thru 5th TRANSMITTING CAV 


"yhioth is bolted te the TRANSMITTING SHAFT, and a 
Ygnemcer which is connezetsad by a spline and compress- 


50 tne TRANS: iG CAM SLEEVE assembly. ‘The 


2 used 59 the Dovys aud DRIVEN members of the 
Shiu I Le engaged and diascugaged without naving to 
Mowe tee cam siseve assembiy, osiy the ciutch driven 
Memos pr. 


Nowusalle between cperetions, the transmitting shett 
cluish its disengaged and the transmitting em sleeve does 
mot turn. Whenever a key is ¢@spressed. the vransuitoing 
snaft clutch 18 engegesl sud the cam sieeve makes une 
complete revolution, at the erd of Ww 
becomes Cisengazed azein.e {The ciuten 


expiainsd later}. 


“me purpose of the LOuK LOOP CAM will be explained late 


The START-STOP CAM governs the transmission of thse 


and STOV impulses. 


whe FIVE TRANSMITTING (OR INTELLIGENCE) CAMS govern the 
cranamission of the five unit teletype eccde, the operation 
Nien will be covered in the KEY to CONTACTS train of 
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oe LINE CIRCUIT oF THE TD 
REF: = Teletype bulletin 141 


In the normal stopped pesition, all of the contac: tongues acre 
positioned up szainst the svacing centact screws and the 
éistributor tevsnes are at rest on tus scrive mack evercrinatc 
ih the censo> cf the stop eearent. As the mein shaft beeins 
its rotetiro, the brushes will boein rotetinag toward the start 
segment. 3s 0o0rs the brushes veash ths start segment, all oY 
the contecs Scrguss will os positioned according to the per= 
forations in the tape. As the brushes continue their rotation, 
they will ride dito the stars segment. The start segment Is n- 
wired into the sircvit, ec as long es the brushss remain on the 
start segment (22 M/S), the lias cireult will te broken giving 
the start iunulse. Tas brushes Shen combinue toe rotate across t 
impulse comteact segments (1 thru 5), so that the cireuit will t 
complete if the contact ae is egainst the marking contact 
screw, end open uf the contact tongue is against the spacing 
contact sere. ‘his will give us ¢ combination of marking end 
spacing impulses gorrespond * whg to the position of the contact. 
toneues. After the #5 imoulse has been transmitted, the brushe 
return to their norme. stesped vosition on the stop seement. 
The stop segment is wirel cireetly to the marking block enomplet 


the circuit for the stop inpulss. 


TD WITH BRUSH_ON STOP snoumien 


de 4 slip connector 

26 Inner collector ring 
Be Stop seament — 

4. Mark cing block» 

S» #3 sliv connector 


There is a wire lead going cirectly to the marking block from | 
the stop segment, so we will always have a merkine impulse on — 
the line when the brushes arc riding on the stov seement, 
regardicss of the position of the contact tongues. 


PATH, OF LINE CIROUTT THRU TD BRUSH ON START suciEnT 


4, #8 slip connector 
Be Inner collector ring 
3. Start segment 


This is the point in. the eirevtt that is open giving us the 
start impulse (22 M/S spetine). The lead from the start segment 
is taded and makes no connection to the spacing block, 


a er ee 


NOTES! «2. 
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PATH OF LINE CIRCUIT THRO T.D. WITH BRUSH ON #1 SEGMENT(MARKT™ 


This is the electrical path when the contact tongue is 
egsinst the marking contact screw. 
1. #2 Sliv connector 


2. Inner collector ring 
3. #1 Segment 

4. Contact vongue 

oD. Marking contact screw 
6. #3 liv connector 


PATH OF LENE CYRCUIT THRU T.D. “ITH BRUSH ON #1 SEGMENT( SPACING 


This is the eléctrical orth when the contact tongue is 
ageinst the spsecing contest screw. 
- 1. #2 Slip connector 
: ae Inner connector ring 
Oe #1 Scgment 
4. Contact tonguc 
De Specing contect screw. 
At this voint, the circuit is open, since there is no lead 
going evey from the sracing contacts. 
Lach af the remaining four inmulse segments will be crossed 
by the brushes and the line circuit will be marking eech 
tims the tongue is on the marking block, end snacing esch 
time the tongue is on the spacing block. 
€ Here 2@3in we must observe an exact time clement. The setert 
= imculsé is exactly 22 m/s spacing, which is the time ti takes 
for ths oprush to pass across the start segment. Fach 
imoulse segment wili be crossed in order, ¢ach being 22 m/s 
the stop segment will take 321 m/s or more, if it wes the 
last character to be trensmitted the brush will remain on 
the stop segment and we ect a continuous mark. 


NOTE: All five contect ee are on the space block 
while the brushes ére on the stop segment. 


haa five contact tonguves are set for the 
ombination before the brush rides onto the start seement. 


The contact tengues remain in vosition until the 
brushes travel around the segments and come to the 
stop segment. 


A411 contact tongues move to the sracing block just 
as the brushes ride onto the ston segment. 
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SUBJECT: T.D. CONTROL CIRCUIT 


REF: Teletype bulletin 141 
GENERAL: 


The circuit which energized or de-cnergizes the tape ston 
megnet is call the TD control circuit. This circuit is 
normally operated on AC, but, when AC is not available, it 
can be overated by DC. 


The TD control: circuit has thrce control points in series. 
All three prints must be closed or the tape stor magnet 
cannot be energized. 


PATH OF TD CONTRCL CIRCUIT 
ce #9 Sliv connector 
2. 525 ohm tapned resistor (center tan 350 ohms) 
a. For 40 operetion, 175 chm section is used 
For DC overetion,. entire 525 ohms is used 


Bs 

3. #97 Slip ccnnector 
a. Used to make connec 

TD lockout. (not wi 

4. Tight tape contacts 

5. Tapé stop switch 

6. End of tape contacts 

7. Tape stop megnet 

By #& Slip connector 


‘ 


ry oct 
oy} fe 


NOTES: .... 


SUBJECT: CONTROL POINTS OF TD CONTROL CIRCUIT 


REF: Teletype Bulletin 141 
Wiring diagram, page 103 of this study guide 


If any of the below control points are open, no current will 
flow chru the stop tape magnets, therefore, the stop arm 
spring will hold the stop arm against the stop cam lug and 
the main shaft will not rotate 


1. END OF TAPE CONTACTS 
a. Mounted under tape guide 
b. Operated by a steél pin that sticks up thru the tape 
guide. 
2. STOP TAPE SWITCH 
a. Toggle switch, on-off 
b. Mounted on from of TD 


(1) On position completes circuit through switch 
(2) Off position opens TD control circuit 


TIGHT TAPE CONTACTS (AUTOMATIC. STOP MECHANISM) 


a. Mounted on right, center of TD 
b. Operated by steel rod that runs for and aft 


a assent cnap tee 


SUBJECT: TRANSMITTER DISTRIBUTOR MOTOR 


Ref: Teletype Bulletin 141 


The motor used with the T.D. is basically the same as the 
printer motor... It runs at 2100 RPM and is governor controlled. 
Power comes to the T.D. motor through slip connectors 5 & 6. The 
switch and fusetron are located under the table and not in the T.D. 

Added to the T.D. motor circuit, and in series with the circuit 
there is a 20 ohm resistor with a pair of stop arm contacts in 
parallel with the resistor. With the contacts closed, this adds no 
resistance, but with the contacts open, 20 ohms of resistance is added 
to the motor circuit. 

When the main shaft of the T.D. is free to turn and you are 
transmitting from tape, the mechanical load of the motor is light, 
but when the main shaft is prevented from turning, and the clutch 
must slip, the mechanical load is heavy. Mechanical arrangement insures 
that while the main shaft is held stationary (heavy load), the stop 
arm contacts will be closed, shorting out the 20 ohms. When the main 
shaft can turn. (light load), the stop arm contacts open, inserting the 
20 ohms of resistance which limits the current flow thru the motor 
circuit. 


This is the electrical path of the T.D. motor circuit: 


1. #6 slip connector 

2. 150 ohms (if governor contacts are open) or thru 
governor contacts 

3. field winding 

4. brush and brush holder 

5. armature 

6. brush and brush holder 

7. stop arm contacts (if main shaft is held stationary) or 
through 20 ohms (if main shaft is turning) 

8. #5 slip connector. 


Speed of the motor is controlled by the governor action. The 20 ohm 
resistor gives the effect of an electrical load to replace the mechanical 
load of the slipping of the main shaft clutch. The T.D. motor does not 
have the adjusting bracket necessary to slow down the motor but does have 
the lever to speed the motor up. 
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STOP JEM 
CONTACTS SEMA TURE 
ch BERUSA BRU SF PTAA WE 
a) = bas 
5 au i moe 2 ; ‘| irae fia 
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i aa j is aaa 
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CA 
e) 
a 
2 
aT 


mete HT fe 
ia 
as s ok, vet co ‘ ! ~. 
BRUSH ae , Hey: SPRY Nc 
SPRING 


SWITCH AND FUSETRON ARE IN TABLE, BETWEEN A.C. SOURCE 
44ND SLIP CONNECTCRS 5 and 6 


f.C. SERIES WOUND MOTOR 


‘.D. MOTOR CIRCUIT 
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JOB SHEET NO. 12 


132. 


MAINSHAFT 
Page 5, Figure 10 


133.9% MOTOR POSITION 


134. 


135. 


Page 5, Figure 3 


MATN SHAFT CLUTCH TORQUE 
Page 13, Figure 12 


TAPE FEED PAWL SPRING TENSION 
Page 7, Figure 15 


136g TAPE GUIDE 


137. 


Page 7, Figure 17 


DETENT BRACKET 
Page 8, Figure 17 


13899’ TAPE RETAINING LID PLATE 


139. 
140. 
141. 
142. 
143. 
144, 
145. 
146. 
147. 


148. 


Page 8, Figure 19 


FEED LEVER ADJUSTING SCREW 
Paged 9, Figure 20 


OPERATING LEVER ADJUSTING SCREW 
Page 9, Figure 22 


FEED LEVER UPSTOP 
Page 9, Figure 21 


LOWER CONTACT SCREW 
Page 9, Figure 23 


UPPER CONTACT SCREW 
Page 10, Figure 23 


CONTACT LEVER SPRING TENSION 
Page 10, Figure 23 


FEED LEVER SPRING TENSION 
Page 10, Figure 23 


TIGHT TAPE STOP (AUTO STOP MECHANISM) 
Page 10, Figure 24 


END-OF-TAPE STOP CONTACT PIN GUIDE 
Page 14, Figure 30 


STOP ARM CONTACT GAP 
Page 17, Figure 34B 
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TAPE GUIDE WIRE 
Page 14, figure 24A 


DISTRIBUTOR CARBON BRUSH 
Page 12, figure 27 


OPERATING CAM 
Page 13, figure 27 
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REF: Teletype bulletin 165B 
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SUBJECT: MODEL 14 TELETYPEWRITER - GENERAL INFCRMATION 
REF : Teletype Bulletin 172, page 1 & 2. 


The Model i4 typing reperforator is a motor driven mechanism 
for receiving me sages over wires and recording the messages 
in both code perforations and typewritten characters on the 
same tape. Receiving units of this kind are particularly 
adaptable for use at message distribution centers because the 
perforated tape may be used to retransmit the message to one 
or more stations by means of another unit known as a trans- 
mitter-distributor, thus eliminatingthe necessity for manual 
transmittion by direct keyboard or manual preparation of 
tape. The typewritten characters. on the tape factlitate 
identification and distribution of the message tape at the 
message center. 


The typing reperforator utilizes standard perforator tape 
11/16" wide. A method of tape perforating known as CHADLESS 
perforating is employed to permit perforation of the tape in 
the same space that is occupied by the typewritten characters. 
The punching, or chads, are not completely served from the 

tape but remain attached to it at their leading edges so as. 

to form lids over the holes. The legibility of the typewritten 
character is not impaired by this type of perforating because 
the perforating does not eliminate any portion of the tape. 


Typing and printing occure simultaneously, but due to the 

fact that the platen is to the right of the perforator die 
block, characters are typed to the right of their respective 
perforations . The separation between the typewritten characters 
and its associated perforation is six (6) character spaces. 

This separetion.qusk ke haken, into account when tearing message . 
tapes from the unit for re-transmission. When the tape o 

be used for transmittion by means of a transmitter-distributor, 
the end of the tape should include all ‘the typewritten , 
characters in the message, and the first typewritten characters 
in the message must be preceded by at least six sets of code 
perforations in order to transmit the entire message. 


ae 
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SUBJECT: ELECTRICAL INFORMATION OF THE MODEL 14 TELETYPEWRITTER 
REF: Teletype bulletin 172, TM=11-2223 


GENERAL 


Due to the vavious field changes that have been made in the 
Model 14 it is impossible to put down in a few words a true 
picture of the electrical circuits. A good breakdown of all 
circuits can be found in TM-11+2223, para 108, under the 
heading of circuit analysis. This paragraph refers to figures 
which will show the various ways that the ctrcuits are used 

in a Model 14 depending upon the flexability of the equipment 
that is desired. 


LINE CIRCULT COMPONENTS 


The Model 14 must obtain its AC and DC from an external 
source, The DC input is from the Model 19 table, entering 

in at spring and button contact #12, to the series-parallel 
switch (right for series, left for parallel), to the selector 
magnets, (92 ohms each, a total of 184 ohms), and back to 
battery through spring and button contact #11. 


AC CIRCUIT COMPONENTS 


The AC distribution is made to 21, 22 and 23 on the terminal 
board located under the base plate. The AC motor switch is 
between 21 and 22. Further circuit distribution is made 
through spring and button contacts 13 and 16 (13 & 15 HOT). 


Information on the start winding, running winding, cutout 
switch method of coidi winding can be found in TM=11~353 which 
is an old issue or refer to an electrical shop for re-winding 
of load starting. 


NOTE; For information on AC/DC see TM-11-2223, fig 314 ae 


NOTES: 
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cc MAJOR UNITS OF THE MODEL 14 


REF : Teletype bulletin 172. 
1. Base 

2. Typing reperioratéer unit. 

3. Motor unit, 

4. Cover, 


REMOVING THE COVER 


1. As no control levers extend through the front of the 
cover, the cover is easily replaced by holding directly 
over the typing reperforator and lowering straight down, 


1. Remove the two knurled thumbscrews and lift typing 
reperforator unit from the two locating pins in right 
front and left rear corners of the base plate. Some 
machines do not have these thumbscrews, but anytime you 
are moving, handling, or operating in rough weather it 
is a very good idea to have these thumbscrews mounted 
to protect the machine from falling from the base unit. 


ERFORATOR Q E 
1. Place right hole in unit over right lecating pin, ena 
Swing reperforator unit clockwise against elecfrical 
spring and button contacts until left hand locating pin 
is allowed to enter its associated hole in left side 
reperforator unit. Replace thumbcrews., 


2. Always rotate motor by hand to ascertain there is no 
bind in the machine. 


ROTATION OF MOTOR BY HAND IS A MUST AFTER EVERY ADJUSTMENT 
OR CONNECTION OF TYPING REPERFORATOR UNIT TO THE BASE. 


NOTES: ™ 
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FELT WASHER 

MAIN SHAFT 

SELECTOR CAM SLEEVE 
FELT WASHER ———-—— 


SELECTOR CAM CLUTCH SPRING 


ORIVING MEMBER 
DRIVEN MEMBER 


MAIN SHAFT CLUTCH SPRING 


MAIN BAIL CAM SPRING 


STEEL OISC — 
FELT WASHER 


KEYBOARD SPIRAL GEAR 


FIGURE {3 


STEEL DISCS 


SIXTH CAM 
CAM ARM 


STEEL DISCS 
CLUTGH THROWOUT LEVER 


SUBJECT; MAIN SHAFT 

REF: Teletype bulletin 172, page 4, fig 13 

PARTS THAT ROTATE ALL THE TIME 

1. Main shaft gear. 

2. Driving member of the main shaft clutch. 

3. Driving members of friction type clutch selector cam sleevé, 
SLEEVE ON THE MAIN SHAFT 

1. Selector cam sleeve assembly. 


2. Main bail cam, punch arm cam, and driven member’ pf th# main 
shaft clutch. 


Note: Power for the operation of this machine 


originate from cams and gears on the main sHaft 
and springs throughout the machine. 
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SUBJEG:;: SELECTOR UNIT 


REF : -.oletype bulletin 172, page 5, para B, fig 17 & 18. 
There are fiys ©5) parts common to both the marking and 
spacing train =: parts. 

Riding the 


ARMATURE CAM is the point 

ARMATURE LEVER. This in turn is fastened to the 

ARMATURE Which is forced against the 

SELECTOR MAGNETS For every impulse (except the start impulse) 
of every .charactor. The position of the 


armature lever determines also the 
position of the 


SELECTOR ARM. 


ARMATURE CAM 
ARMATURE LEVER 
ARMATURE 
‘SELECTOR MAGNETS 
S8LECTOR ARM 
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LOGKING LEVER SPRING =::=<2<:2-=—ee-e LOCKING CAM 


LOCKING LEVER ~-——=- ARMATURE EXTENSION 
SWORD ARMS ~--——————_ ae lag brennan LOGIING WEDGE 
SWORT 

CODE. BAR sete eee ante tanner “Y* LEVER 


FIGURE I6 


SELECTOR ARM —-—— pivoT “a" 
SELECTOR ARM SPRING 

SELECTOR MAGNET STOP POSTS 
ARMATURE sworD 


ARMATURE EXTENSION 
ARMATURE GAM 
SELECTOR CAM 


SELECTOR LEVER 


FIGURE {7 


TRIP LATCH — sas - BELL CRANK 
THOME SORE = TRIP LATCH PLUNGER 
VND EX ARN mam poppe ea areal ——————- TRIP-OFF SCREW 
VLA... eee LL Oe 
ED re. : 
el Osc 7 ett mi qf TAPE FEED-OUT LEVER 
lelSte ft . SELECTOR MAGNET 
STOP LEVER «a ; 
STOP ARM.—=-—~= 


ao .———— ARMATURE 


eer: 2 mee 


SELECTOR LEVERS ~~~----——-——~—--—-— 


SELECTOR CAM SLEEVE -——~-——-— ~ MAIN SHAFT 


SUBJECT: SELECTOR UNIT 

REF: Teletype bulletin 172, page 5, para B, fir 17 & 18 
For a marking fmpulse the 

ARMATURE CAM forces the 

ARMATURE | LEVER to the RIGHT which places the 


ARMATURE . against the 


SELECTOR MAGNETS where it is held by magnetic attraction. 
This movement places tension of the 


SELECTOR ARM SPRING which pulls the 
SELECTOR ARM to the kight into the path of the right arm of the 


As the sword is forced forward by the selector 
lever spring, it strikes the left arm of the 


SWORD, causing the point of the sword to move to the left, 9 


sat Nd LEVER causing its point and the associated 


CODE BAR to move to the RAGE FoRadh MARK 


ARMATURE CAM : 

ARMATURE LEVER 

SELECTOR MAGNETS 

SELECTOR ARM SPRING 

SELECTOR ARM 
SWORD ; 
"qt" LEVER : 
CODE BAR 
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SUBJECT: SELECTOR UNIT 

REF : “eletype bulletin 172, page 5, para B, fig 17 & 18 
For a spaciss impulse the 

ARMATURE CAM Lorcesthe 

ARMATURE LEVER to the right which places the 


ARMATURE against the 


SE oe 


SELECTOR MAGNETS and also ours tension on the 


ARMATURE SPRING. As the armature cam passes the point of 
the armature lever, this spring pulls 
the armature lever to the left which 
eauses the 


SELECTOR ARM, moving it to the left into the path of the 
lett arm of the selected 


SWORD causing the point of the sword to move to the right. 
As the sword is forced forward by the selector lever 
spring, it strikes the right arm of the 


"TT" LEVER. causing its point and the associated 
CODE BAR to move LEFT FOR A SPACE. 


ARMATURE GAM 

ARMATURE LIVER 

ARMATURE 

SELECT@® MAGNETS 

ARMATURE SPRING 
SELECTOR ARM OPERATING: SCREW 
SELECTOR ARM 

SWORDS 

"7" TEVER 

COPE BAR 


wom mmm mmm mmm mmm mmm 


NOTES ; 
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SELECTOR ARM 
STOP DETENT ———— 


STOP DETENT SPRING 


-—- LOCKING WEDGE 


SELECTOR ARM SPRING LOCKING LEVER 


LOCKING CAM LOCKING LEVER SPRING 


FIGURE 19 


CODE BAR ee ee ee ————--——_ MAIN BAIL SPRING 
STRIPPER PLATE —————— FRICTION CLUTCH 


MAIN BAIL SELECTOR CAM SLEEVE 

MAIN BAIL PLUNGER SIXTH CAM 

j fae ORIVING MEMBER 

ona ig —_______—. DRIVEN MEMBER 

LA bel CLUTCH THROWOUT LEVER 
TYPE BAR 

: CLUTCH SPRING 

: MAIN BAIL CAM 

MAIN BAIL CAM CLUTCH SPRING 

iS : ron STEEL DISC 

; igen =) \ -- FELT WASHER 

ahs , |S Ss WORM GEAR 

MAIN BAIL ADJUSTING SCREW a 
A MAIN BAIL BELL CRANK ‘MAIN SHAFT 


/ MAIN BAIL BELL CRANK ROLLER 
/_____ MAIN BAIL LEVER 


FIGURE 20 


PULL BAR GUIDE .. —- -—--——— 


CODE BAR LOCKING LEVER —- 


CODE BAR BELL CRANK. -—~ 


SUBJECT : PRINTING 
REFERENCE : Teletype Bulletin 172, Page 6, Fig 20 


When the Main Shaft Clutch Driven Member becomes engaged and starts 
to turn, the 
MAIN BAIL SPRING pulls the 
MAIN BAIL LEVER up, which moves the 


MAIN BAIL PLUNGER up, on top of which is mounted the 


MAIN BAIL, This engages the selected 
PULL BAR Which is geared at the bottom to a 
TYPE BAR. When the PULL BAR is pulled up by the MAIN BALL the TYPE 


BAR thoves toward the’ PLATEN. When’ thé TYPE BAR-is within 
approximately one inch of the PLATEN, the sloping surface 

of the hooked projection on the PULL BAR strikes the stripper 
plate, and the PULL BAR is stripped from the MAIN BAIL . 
Momentum carries the TYPE BAR the remaining distance. 


MAIN BAIL SPRING 
MAIN BAIL LEVER 
MAIN BAIL PLUNGER 
MAIN BAIL 

PULL BAR 

TYPE BAR 
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PULL BARS ON THE MODEL 14 


RIGHT SIDE towaxd the center 
Code Bar Locking Lever 
Figures Pull Bar 
Blank Pull Bar 
Line Feed Pull Bar 
Carriage Return Pull Bar 


LEFT SIDE toward the center 
Unshift On Space Pull Bar 
Letters Pull Bar 
Signal Bell Puli Bar 
"S" Pull Bar 


The FIRST THREE Pull Bars on either side are NOT stripped by the stripper 
plate. This allows a more definite action on these Pull Bars. 
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SUBJECT: SELECTION FOR PUNCHING 


REFERENCE: Teletype Bulletin 172, Page 6, Last Paragraph 


Selection for printing occurs early during the upward travel 
of the Main Bail. Selection for punching is accomplished by means 
of a train of parts that starts with the action of the right end 
of the Code Bars on the Code Bar Bell Cranks. This train imparts 
motion down to the Selector Fingers in the Punch Bail. Whether or 
not a hole will be punched in the tape, depends on the position of 
these Selector Fingers. 


1. When the Selector Fingers are moved to the extreme LEFT, they 
are positioned for a SPACE. ( NO PERFORATION ) 


2. When the Selector Fingers are moved slightly LEFT, they are 
sia ae for a MARK. « PERFORATION OCCURS ) 


3. When the ‘Belector rinzets are to the extreme RIGHT, they are 
in their normal STOP position. 


POSITIONING THE CODE BAR BELL CRANKS 


The Code Bar Bell Cranks are operated in a CLOCKWISE direction when 
they are positioned for a MARK OR A SPACE. They are moved in a 
COUNTER-CLOCKWISE direction when they are returned to their normal 
stop position. 


1. When , the Code Bars are to the RIGHT (MARKING), they limit the 
""“ GLOGKWISE rotation of the Code Bar Bell Cranks, allowing only a............. 
..8light CLOCKWISE rotation until the rear are of the Bell Crank 
is blocked by the RIGHT FRONT END of the Code Bars. 


2. When the Code Bars are to the LEFT (SPACING), they allow an 
additional CLOCKWISE rotation of the Code Bar Bell Cranks, 
permitting continued rotation until the FIRST STEP ON THE REAR 
ARM OF THE BELL CRANK IS BLOCKED by the RIGHT FRONT END OF THE 
CODE BARS. 
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SUBJECT: SELECTION FOR PUNCHING 
REF: Taletype bulletin 172, page 6, last paragraph 
The train is the same whether positioning for a mark or a space. 
As the main bail starts its upward movement, the 
CODE. BAR LOCKING LEVER enters the code bars, allowing the 
CODE BAR BELL CRANKS to rotate clockwise, allowing the 
VERTICAL LEVERS to rotate clockwise, (viewed from the right), 
allowing the 
VERTICAL LEVER BELL CRANKS to rotate counter-clockwise, (viewed 
from the right), allowing the 
PUNCH BELL GRANKS to rotate clockwise (viewed from the front). 
from the power of the 


PUNCH BELL CRANK SPRINGS. This movement will cause the 


SELECTOR FINGERS t#® move to the left, positioning either for 
a mark of a space. 


NOTE: The punch bell crank springs are extending power in TWO 
directions in this train of parts. 


CODE BAR LOCKING LEVER Train of parts to return the 
CODE BAR BELL CRANKS SELECTOR FINGERS to their 
VERTICAL LEVERS normal stop position. (resetting) 
VERTICAL LEVER BELL CRANKS 

PUNGH BELL CRANKS CODE BAR LOCKING LEVER 

PUNCH BELL CRANK SPRINGS CODE BAR BELL CRANKS (counter- 
SELEG TOR FINGERS _.. chockwise) 


VERTICAL LEVERS “(counter-clockwise) 
VERTICAL LEVER BELL CRANKS (clockwise) 
PUNCH BELL CRANKS (counter~-clockwise) 
SELECTOR FINGERS 


NOTE: Degree of movement of the code bar bell cranks is determined 
by the position of the code bars 


POWER to position the selector fingers: PUNCH BELL CRANK SPRINGS 
POWER to reset the SELECTOR FINGERS: MAIN BAILCAM 


i ay 


NOTES : 
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SUBJECT: PUNCHING 
- REF: Teletype bulletin ‘57% page 6, bottom ‘paragraph 


Punching is accomplished when the punch arm roller moves 
from the LOW to the HIGH side of. the : 


PUNCH. ARM CAM, the eoiter moves =e 


PUNCH ARM CASTING, to dheccight. Attached to the eactiag is the 


“PUNCH BAIL LINK, which in turn moves the upper right end of. the 


PUNCH BAIL, ‘to the right and down. -This causes the punch bail to 
Set . rotate clockwise moving the 

PUNCH SELECTOR FINGERS, up. The: punch: selector fingers contact 
ee ; _-and move: the , Le 
:EUNCH “PINS up forcing ‘them to pie ae the tape. 


PUNCH ARM CAM : 
; "PUNCH ARM CAM ROLLER: 
( - PUNCH ARM CASTING 
PUNCH BAIL LINK. 
PUNCH BAIL 
PUNCH SELECTOR FINGERS 
PUNCH PINS 
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PUNCH BAIL — CODE BAR BELL CRANK 


STRIPPER PIN “MAIN SHAFT 


DIE PLATE PUNCH ARM CAM 


TAPE FEED ROLL. 


FEED PAWL ———------— PUNCH BAIL LINK 
PUNCH ———————____-—.... 

PUNCH ENGAGING PUNCH ARM CASTING 
PROJECTION 


UPSTOP SCREW 


PUNCH BELL CRANK SPRING 
PUNCH SELECTOR FINGER PUNCH BELL CRANK 


FIGURE 22 


FEED ROLL ——-——— FEEO ROLL DETENT 


TAPE TENSION LEVER TILT SCREWS 


ECCENTRIC BUSHING FRONT PIVOT BEARING 


FIGURE 23 


RIBBON FEED PAWL -- RIBBON CHECK PAWL. 


RIBBON SPOOL SHAFT 


RIBBON FEED RATCHET 
RiBBON FEED SHAF ———~ 
RIBBON FEE LEVER 


RIBBON SPOOL 


RIBBON FEED LEVER SP: ING MAIN BAIL PLUNGER 


SUBJECT: TAPE SPACING 
REF : Teletype bulletin 172, page 7. 


Tape spacing takes place after tape perforation is 

accomplished. However spacing is set-up during tape perforation. 
Tension is appiied to the punch arm casting spring when the punch 
arm‘casting moves to the right during perforation. The punch bai 
has the tape feed pawl connected to its left end and when the 
punch bail rotates clockwise to perforate it also moves the tape 
feed pawl up so that it overtravels a tooth on the tape feed roll. 
After perforation occures the high side of the punch arm cam moves 
away from the punch arm cam roller, 


THIS ALLOWS THE 


PUNCH ARM CASTING SPRING to contract moving the 


PUNCH ARM CASTING to the left. This forces the 


PUNCH BAIL LINK to the left, rotating the 


PUNCH BAIL counter-clockwise pulling down on the 


FEED PAWL which rotates the 


FEED ROLL One tooth. This causes the tape to advance 
one space to the left. Simultaneously with 
this action the detent lever roller rides 
over a tooth on the star wheel to insure 
even spacing of the feed hole perforations. 


PUNCH ARM CASTING SPRING 


FEED PAWL SPRING 
FEED ROLL 


NOTE: Since the tape feed pawl spring must hold the feed 
pawl is position to overtravel a tooth on the feed 
roll, the spring must be included in the tape 
spacing train of parts. 


SHIFT BELL CRANK 
PLATEN SHIFT SPRING 


FIGURES PULL GAR 
SHIFT LEVER 


~ PLATEN SHAFT 
PLATEN BLOCK 


_ FIGURE 87 .) 
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SUBJECT: SHIFT 

REF: Teletype bulletin 172, page 8. 

To shift from letters to figures position the 

MAIN BAIL in the upward movement picks up and moves the selected 


FIGURES PULL BAR up. At the lower end of the figures 
pull bar is the figures pull bar toe 
which engages and rotates the 
SHIFT LEVER counter-clockwise. This rotation of the shift 
lever moves the left end of the shift lever clear 
of the lower exfension of the shift bell crank. The f 
PLATEN SHIFT SPRING then expands and provides the power to move the ~ 


PLATEN SHAFT forward. Riding in the platen shaft is the © 


PLATEN which is carried FORWARD into the figures position. “"” 
Printing takes place on the front side of the tape. 


PLATEN SHIFT SPRING 
PLATEN SHAFT 
PLATEN 


NOTES: 
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SUBJECT: UNSHIFT 


REF ; Teletype bulletin 172, page 8. 
To unahit! ‘rom figures to letters position, the 
MAIN BAIL in i's upward movement picks up and moves the selected 


LETTERS PULL BAR up. At the lower end of the letters pull bar 
is a toe which engages and rotates the 
SHIFT ROCKER LEVER clockwise. The right end of the shift rocker 

lever moves the 
SHIFT ROCKER am. rear extension down causing the 


SHIFT ROCKER to rotate toward the rear. A notch in the top 

‘of. the shift rocker moves the left arm of the 

SHIFT BELL CRANK to the rear, The shift bell crank is fastened 

“to the oe 
PLATEN SHAFT hid pulls it’ to the rear. Mounted on the platen 
shaft is a block which carries the 

PLATEN The platen shaft and platen moves to the rear against 
the tension of the platen shift spring and printing 

‘will appear on the rear-hatf of the tape. 


NOTE : When the shift bell crank has been moved to the extreme. 
rear position, it is held there by the shoulder on the 
shift lever 


SHLET ROCKER ARM 
AHIFT ROCKER | 
SHIT BELL GRANK 
VLATEN SHAFT 
PLATEN 
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“Ss” PULL BAR 
PULL BAR LOCKOUT LEVER 
LOCKOUT LEVER anM 


FIGURE 28 
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SUBJECT: SIGNAL BELL 
REF; Teletype bulletin 172, page 8, 


Some units of the Model 14 are designed to ring the signal bell 
when in the figures position and the letter "S" (1-3=+) is selected, 


When in the figures position, the pull bar lockout lever are (which 
is a lower extension of the shift rocker), is to the rear and 
rotates the pull bar lockout lever counter-clockwise., This moves 
the rear pull bar lockout ‘lever roller into engagement with the 
"s" pull bar and cams the bottom of the pull bar toward the rear, 
preventing the "S" pull bar from entering the code bars, thereby 
preventing "'S" from printing in the figures position. 


As the 
MAIN BAIL moves up, it picks up the selected 


BELL PULL BAR and moves it up. On the lower end of the bell pull 
bar is a toe extending toward the rear which engages 


the »y 
BELL HAMMER ECCENTRIC SCREW and moves it up and carries with it the _ 


BELL HAMMER ringing the 


SIGNAL BELL. 


MAIN BAIL 

BELL PULL BAR 

BELL HAMMER ECCENTRIC SCREW 
BELL HAMMER 

SIGNAL BELL 
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fiBBON REVERSE PAWL 
MARCH REVERSE BAIL 


RIGBON REVERSE LEVER 
RIBBON SPOOL SHAFT 


ss SHAFT ARM 
RIBBON REVERSE ARM —— BEVEL GEAR 
BEVEL GEAR —— EYELET 
RIBBON FEED SHAFT RIBBON - RIBBON REVERSE ARM 


FIGURE 26 


SUBJECT: RIBBON FEED 
REF; Teletype bulletin 172, page 7 


During the downward movement of the 


MAIN BAIL PLUNGER the 


RIBBON FEED LEVER ROLLER moves from the low to the high 
side of the cam surface moving the 
lower end of the 

RIBBON FEED LEVER toward the rear, The upper end of 

the ribbon feed lever is forced to 
move forward and this moves the 


RIBBON FEED PAWL forward, which engages a tooth on the 
RIBBON. FEED RATCHET and rotates it forward, The 
RIBBON FEED SHAFT runs through ‘the center of the ratchet 


and turns with the ratchet. Mounted on 
each end of the ribbon feed shaft are 


RIBBON FEED SHAFT BEVEL GEARS which in turn mesh with 


RIBBON SPOOL SHAFT BEVEL GEARS. These rotate a 
RIBBON SPOOL SHAFT which in turn moves either the right of left 


RIBBON SPOOL. Only one of the ribbon spool shafts rotate 
at a time. 


MAIN BAIL PLUNGER 

RIBBON FEED LEVER ROLLER 
RIBBON FEED LEVER 

RIBBON FEED PAWL 

RIBBON FEED RATCHET 

RIBBON FEED SHAFT 

RIBBON FEED SHAFT BEVEL GEAR 
RIBBON SPOOL SHAFT BEVEL GEAR 
RIBBON SPOOL SHAFT 

RIBBON SPOOL 
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SUBJECT: .. RIBBON REVERSE 

REF : Teletype bulletin 172, page 8. 

Ribbon reverse action stems from two directions. In one, the 
RIBBON EYELET catches the slot of the 

-RIBBON REVERSE ARM and moves it down. This moves the 


RIBBON REVERSE ARM SHAFT. Connected to the rear of the ribbon 
reversedrm shaft is the 


RIBBON REVERSE SHAFT ARM. The movement of the ribbon reverse 
: shaft arm is transfered to the 


-RIBBON REVERSE PAWL LINK which in turn moves the 


‘RIBBON REVERSE PAWL causing it to move into the path of the 
RIBBON REVERSE BAIL. 


RIBBON EYELET 

RIBBON REVERSE ARM 
RIBBON REVERSE ARM SHAFT 
RIBBON REVERSE SHAFT ARM 
‘RIBBON REVERSE PAWL LINK 
RIBBON REVERSE PAWL 
RIBBON REVERSE BAIL 


The other movement starts with the 

RIBBON REVERSE BAIL moving down engages the 

RIBBON REVERSE PAWL, which moves the 

RIBBON REVERSE LEVER which shifts the 

RIBBON FEED SHAFT to the opposite position causing one 


BEVEL GEAR to engage and the other to dis-engage. This reverses 
the ribbon feeding. 


RIBBON 'REVERSE BAIL 
RIBBON REVERSE PAWL 
RIBBON REVERSE LEVER 
RIBBON FEED SHAFT 
BEVEL GEAR 


SUBJECT: TELETYPE PANEL TI-23/80 


refs Nav8hips 91103 
Wiring diagram, page 170 of this study guide 
Wiring diagram, page 171 of this study guide 


The teletype panel TT-23/SG is intended for general ship- 
board use to facilitate the interconnection and transfere 
of teletype equipment with various radio adaptors such as 
frequency shift keyers, converters, tone modulation term 
inal equipment, etc. 


The panel has the following characteristics. 

ae There are six charnels, each comprising a loonirg 
circuit of two looping jacks, one set jack, a rheostat for 
adjusting line current: and toggle switch for selecting 
either local or external source ef line current, 


be There is a meter and a rotany selector switch for 
measuring line current in any channel. 


Ce There are six miscellaneous jacks to which may be 
connected any teletype equipment not regularly assigned 
to a channel. 


de There is a connection block wounted inside the cabinet 
to which all teletype equipment, radio adapters and local 
current connections are terminated. 


Basic circuit design 


ae The teletype panel TT-23/86 contains six"loopi g® cir- 
cuits. The word looping is intended to indicate the manner 
in which the jacks are connected in series with the tele- 
type equipment and radio adapters thus forming a complete 
loop as shown in the basic looping circuit diargam (page 170 


be The looping jacks on the front panel are the standard 
type 49560 phone jacks. With the jumper connection as show: 
the tip and sleeve springs ere shorted thru the spring 
contacts thus providing circuit continuity thru each jack. 
Insertion of a patchcord plug in either jack opens up the 
spring contacts and allows another equipment to be connected 
in the series circuit. 


The set jack incorporates a double pole-Gouble throw switch. 
When no plug 1s inserted in the jack, it functions the same 
as the looping jacks, however, by inserting a plug in the set 
jack, the sleeve and tip of the plug are connected to term- 
inals 3 and 4 (series) respectively of the connection block 
to which a teletype may also be connected. In addition, the 
looping circuit is simultaneously completed maintaini loop 
continuity thru the radio adaptor and looping jacks. he 
switching action of the set jack is shown on set jack 
diagrams (page 171). 


c. It may now be clearly seen that if it is desired to 
transfere a teletype from one channel to any other channel, 
all that is required is to patch the teletype equipment fron. 
its corresponding set jack to one of the two locping jacks 
in the channel to be used. YI? it is preferred that the tele 
type wired in this channel should not operate, simply insert 
a dummy plug (supplied with the panel) in the set jack. 


de Any teletype connected to terminals 5 and 6 (series) 90-2 
the connection block may be patched from the miscellaneous 
jack to a looping jack of any desired channel. 


e. Also included in each looping channel is a battery sel- 
ector switch by which either local or external line current 
can be selected, a rheostet for adjusting line currentm and 

a meter stunt resistor. Provisions are made to comnect a 
local source of 120V DC across terminals 7 and 9 (series). 
These connections are parallel across the corresponding term 
inals of each crannel by means of the selector toggle switch. 
It should be noted that this local current is not supplied. 


f. The meter and meter selector switch are provided for 

the purpose of measuring the line current in each channel. 
By having identical meter shunt resistors in each channel 
the meter may be switched to any channel without interupting 
the teletype signal. 


ge Another desirable feature of the teletype panel TT-23/56 
is the provision for testing teletype equipment, In those 
instances where signal distortion test equipment is availabi< 
it may be permanenily connected into one channel similarly 
to that of a frequency shift converter or keyer, Any tele- 
typewriter termination in this patch panel or an adjecent 
panel may be patched into this test circuit. 
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NOTES Se cece 


etype panel TT~23/86 is designed for fastening to 
pulkheads means of the 1/% inch mounting holes in the 
back of the cabinet. Cable. entry holes mey be made on the 
top and the upper 8 inches of both sides. 


Connection of Cables, 


a. All cables casing into the panel are terminated on the 
terminal block. All teletype equipment desired to be in a 
looping circuft shonld be connected to the 3 and % (series) 
lugs. Other miscellaneous teletype equinmment may be conn 
ected to the 5 and 6 (series) lugs. 


be All radio adapters, such as frequency shift keyers 

converters and tone ulated terminal equipment should 

ed connected to the 1 end @ (series) lugs except FSA and 
-32-GRT. 


Ce Careful consideration should be given to which telee 
type equipment are connected with the various looping cir- 
cults. If the most used combinations of radio adaptors 
end teletype equipment can be determained, and then be 
connected accordingly, considerable patching cen be elim- 
inated during operation. 


d. The lccal source of line current, 120V DC shoudd be 
connected to terminals 7 and 9 (series) which ere parallel 
across the panel for each channel. <A 1000 ohm fixed res~ 
istor is inserted in a leg of each toggle switch to serve 
to limit line current to a maximum of approximately 100 Mae 
The local line current supplied to the panel should be 
routed thru a power distribution panel to provide for on~ 
off control. 


ee The lugs on the terminal block of the patch panel 
TT~23/SG are numbered from 10 to 69. The first digit inde 
icates to which channel the lug belongs. The second digit 
indicates e particular terminal in that channel. Terminal 
lug numbers 10,20,30,40,50 and 60 are spares, one spare 
terminal for each channel. Lug terminal 44+ could indicate 
that it belongs to channel number four end is the positive 
terminal four,where a teletype would normally be scountcted. 
Terminal 61 would indicate that the lug belongs to channel 
six and is the negetive tervinal number one, where a radio 
adaptor would normally be connected. e 


Kethod or Use. 


&. Turn ail ime currant rheostate counter-clockwise to 
allow tesvege of mintaran current. 


1 ivcal iime etprent supply st distribution panel 
ivater light on teletype pane? cn). 


@, If degtved teletype eertpment is wired tn the same 
loeping channel as the redio “adaptor being used, ne patcheer. 
is required, 


ad. If the redio adeptor supplies its own line current, flic: 
toggle of bettervy aelector switch down to "EXT" curren 
position, If not supplied, flick switch to "LOCAL" current 
position. 


e, Turn meter selecter sewiteh to desired channel and 
adjust corresponding Mine current to 60 MA. 


f. If the desired teletype is not wired in the same lcoping 
channel as the radio adaptor being used, insert one end of 
a moulded patchcerd (supplied with panei) in the proper set 
geck aud the other end in either one of the two looping jaci 
in the desired channel, The teletype originally in this 
channel may be made inoperative ty inserting a dummy plug 

in the set jack, or it mey be patched to the looping jacks 
of another channel in the same &anner as described above. 
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SUBJECT: LINE HOOK-UPS OF TELETYPEWRITERS 
Three factors must be present in a teletype loop in order to have a 
correct connection between teletypewriters. 


POWER 

We must have only one source of direct current in a teletype loop. 
Loop current cannot be supplied by more than one station in a loop 
at the same time. 


SERIES 


All teletypewriters in a loop must be hooked up in series. 


POLARITY 
fe Polarity must be observed throughout the loop. Current must enter 
¢ each machine at the negative terminal. 


NOTES: 


HOOK UPS 


A. Two model 19's connected in simplex. 

B. Both 19's in line one, 

C. Station "A" to furnish line current. 
NOTH: Unless otherwise directed you are to use the 
"AF" bloek when furnishing line current for line 1 and 
the "AG" block when furnishing line current for line 2. 


STATIONA" STATION "Br 
« ened 
AP >| ie egal ry (7) | 
—@ C 9 OG G ( C E—D  O-—-0 8 
D © c¢ Ce aS: D @ 0 ® 03 (6 6 
ae ae e ee 
49 E cv o7~e 2 6 © E @®~0 ® @ © 6 


1. Jumper negative side of the AF block to El at Station "A", 


2. Jumper H2 at Station "A" to Hl at Station "B", 
c 3. Jumper BP at Station npn to positive side of AF at 
€ Station. 


4, . Jumper ES to ES at both stations. 


Ae Model 19 and Model 14 connected in simplex, 
B. Model 19 furnish tine current. 
Ce Use Local Test Line. 


STATION NAM ‘s STATION" Bt 
B 8060 0.9 398 = 8 — 828 020° 

V 
+ 235 Ad UB 


UP ices Bee 


1. Remove jumper between E5 and E6. 
2. Junper E6 at Station A negative "8 at Station B. 
3- Jumper E5 to Positive 29 at Station B. 


No.3 


12. 


HOOK UPS 


Two model 19's connected in duplex, 
Transmitting station to furnish line current for his 


loops 
Do Not use the "D" and "E" blocks in this hookeup. 


STATION "A" ST/TION "B" 


oe PUPIL ew oe PULLEY 


fo 


Jumper Negative AF to Cl at Station "A". 

Jumper C2 to C5 at Station "A", 

Jumper C6 at Station A to C3 at Station B. 

Jumper C+ at Station B to Positive AF at Station A. 
Jumper Negative AF to Cl at Station B. 

Jumper C2 to C5 st Station B. 

Jumper C6 at Station B to €3 at Station A. 

Jumper Ch at Station A to Pesitive fF at Station B. 


My 


Two Model 19's connected in duplex. 

Transmitting station to furnish line current for his 
loop. 

Use D and E Blocks as possible. 


STATION "7" STSTION "Bt 
IPL oe NOT 
Cc ae 6 ] | | —O Cc } | ; 
D000 000 D000 0000 
bo 
BE 0 0 0 0 0 0 B © O00 0 0 0 


Junpar Negative AF to El Station A. 

Jumper DS to Cl Station A. 

Jumper Ge to C5 Station A. 

sujnver C6 to D6 Station A. 

Jumper Negative AF to Cl Station RB. 

Jumper C2 to C5 Station B. 

Jumper C6 Station B to C3 Station A. 

Jumper Ch Station A to Positive AY Station B. 
Jumper .Positive AF Station A to E2 Station B. 
Jumper BH2 Station A to El Station 3, 

Jumper D5 to C3 Station B. 

Jumper D6 to C4 Station B. 


smJect; FINDING The sywPraK 


Inthe field when you are called to repair a machine, usually 
you will be told what the trouble symptoms are, but in order 
to become a good repairman .and become completely familiar 
with trouble shooting the equipment, here in school you will 
be given troubles to look for without having been told the 
symptoms. 


The follwoing is a systematic check list of steps to be taken 
in searching for a symptom, There are many different systems 
that sould be used to locat= the trouble symptoms and if you 
already have your own system it is fime to use it, but if 

you do not have a good systém that you are completely accust-— 
omed to , we recommend the follwoing one, If you do have your 
éwn, see if there are any points that would help you. we 
beleive that b concleting this check list carefully, all 
troubics (excent rarely intermittent ones) will have given 

a noticeable symptum, 


NOW IS THE TI°E FOR ALL G00D MEN TO COME TO THE AID OF THEIR PARTY,MMy 
RYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYRYREAYAYRYRYRYRYRYRYRYRYRIRYRYRYAYRERY 
THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG'S BACK 123456789. 


The above test tape shows all the letters of the alphabet, plus 
all ‘the numerals and is 73 characters long. The 73ré@ isttee 


_ Should pile up on the 72nd one. We suggest you have a tape 


similar to this one prepared to use hefore you start trouble 
shooting, 


> ISOLATING TROUBLES 


1. 


2. 


Malfunction of one train of parts only 
a Start with source of power and check through train. 


Malfunction of more than one train of parts 
a. Check all parts common to trains that are malfunctioning. 


Machine runs closed , 

a. Manually depress selector armature extension 
(1) if machine runs open, the trouble is electrical 
(2) if machine runs closed, the trouble is mechanical 


Machine runs open. 
a. Manually depress selector armature against magnet cores 
(1) i£ machine runs open trouble is mechanical 
(2) if machine runs closed, trouble is electrical, then 
fa) remove keyboard and transmitter-distributor 
(b) move LSK to test and line 2 
(c) remove relay and open MCJ and LCJ and take 
current reading on line, bias, magnet and 
shunt circuits 
After determining what circuit or circuits are male 
functioning make point to point voltage checks to 
locate the trouble. 


Electrical trouble, AC - determine whether the trouble is 
above or below the table by takdng voltage readings at . 
appropriate 20, 30, or 40 blocks or at the TD slip connectors. 
If source voltage is read where the AC first comes above the 
table, then the trouble will be above the table and continue 
voltage checks until you have found the trouble. 


Electrical trouble, DC - determine whether the trouble is 
above or below by taking reading at 24 & 25. If source 
voltage is read at this point, the trouble is above the 

table and continue reading voltages until you have located 
the trouble. If no voltage is read at this point the trouble 
is below the table, continue voltage checks going below the 
table until the trouble has been located. Check common or 
local DC below the table in the same manner prescribed above 
starting at 35B and 37B. 


